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COPTIC PALZ:OGRAPHY. 


Album de Paléographie Copte pour servir x 0 Introduction 
Paléographique des “ Actes des Martyrs de l Egypte.” 
Par Henri Hyvernat. (Paris: Leroux, 1888.) 

N all the wide range of subjects connected with 
archeology, it would perhaps be difficult to find one 
so little studied as that the name of which stands at the 
head of this article. It is not that it is unimportant ; on 
the contrary, it is most important ; it cannot be said to 
be uninteresting, for the most elementary study of the 
subject shows it to possess considerable attractions for 
the philologist, historian, and antiquary. The little in- 
terest which, until the last few years, has been shown in 
matters relating to the Coptic language and literature is 
probably to be attributed to the fact that printed Coptic 
texts are scarce, and that the comparatively few manu- 
scripts which exist are scattered throughout the libraries 
of Europe. 
It will be remembered that in the year 1885 M. Hyver- 
nat began to publish the martyrdom: of famous Coptic 


saints, with a translation in French entitled “ Les Actes | 


des Martyrs de ’Egypte” ; the Coptic texts were edited 
chiefly from manuscripts in the Vatican and Borgian 
Libraries. Considerable interest was aroused by his work, 


and it was hoped that scholars would soon possess accu- | 
rate copies of the texts of the martyrdoms which form so | 
large a section of the rich collections of Coptic manv- | 
It may be argued that the narratives of | 


scripts at Rome. 
the sufferings and deaths of Coptic martyrs have much in 


common, and that a few examples of this class of litera- | 


ture would have been sufficient ; but it must be remem- 


bered that the historical allusions and incidental remarks | 


made in them give them a value far beyond their import- 
ance as religious documents ; while the uncommon words, 
and unusual forms of the Greek words which their writers 


borrowed, enrich the Coptic lexicon, and afford material | 


for the student of hieroglyphics who makes a comparative 


study of the dialects spoken by the Copts and by their | 
The first volume | 


ancestors the subjects of the Pharaohs. 
of the work, in four fasciculi, has appeared, and it is 
hoped that the second volume, which is promised to con- 
tain a critical introduction, &c., will not be long delayed. 


Meanwhile, however, M. Hyvernat has given us his | 


“Paleographic Album,” and it is to this important pub- 
lication that we must now give our attention; the 


scientific plan which he has followed in setting before | ; 
| manuscripts have full-page illustrations of the subject- 
| matter; as, for example, Theodore the General over- 


scholars facts and nothing but facts, and his systematic 
arrangement of them, make his work most welcome. The 
first Coptic scholar who gave his attention to the subject of 
Coptic palaography was Zoega, the Dane, and in his 
famous “ Catalogus Codicum Copticorum,” published 
(after his death) at Rome in 1810, are given seven plates 
containing specimens of the writing found in Coptic 
manuscripts of various perieds ; since that time facsimzle 
specimens of important manuscripts have been published, 
as, for example, a page of the famous Gnostic work, 
“Pistis Sophia,” in the “ Facsimiles of Ancient Manu- 
scripts, &c.,” issued by the Palographical Society 
(Oriental Series, plate 42, 1878). 
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The work before us contains fifty-seven large folio 
plates, upon which are reproduced by photography about 
one hundred examples of Coptic writing ; the execution 
of these plates is perfect, and M. Hyvernat has shown 
great knowledge and judgment in making the selection. 
The original manuscripts are preserved in Rome, Milan, 
Turin, Naples, Paris, London, and Oxford ; and the time 
and labour spent by him in reading and examining them 
must have been very considerable. The manuscripts— 
that is, books made of parchment and paper, for M. 
Hyvernat excludes inscriptions upon stones, and papyri, 
whether contracts or otherwise—belong to all periods ; 
the earliest cannot be later than the sixth century A.D., 
and the latest dates from the last century. We have thus 
for palzographical investigation a field of not less than 
twelve hundred years. 

The specimens of the writings anterior to the ninth 
century have been taken from manuscripts which are, by 
the common consent of the best authorities, admitted to 
belong to this period ; all those after the ninth century 
are taken from dated manuscripts, and thus there is no 
doubt possible as to their age. The wisdom of this plan 
is evident, for, in the case of uncial writing, the character 
of which practicaily remained unchanged among the 
Copts for centuries, it is almost impos-ible to assign an 
exact date to a manuscript unless a dated standard is 
forthcoming. Coptic manuscripts which are to be attri- 
buted to the sixth or seventh century are rare, and 
as examples of them M. Hyvernat has selected the 
Gnostic treatise called “ Pistis Sophia ”* (Brit. Mus., No. 
5114) and the life of St. Pachomius ;” the pages are small 
quarto in size, with two columns of writing to the page, 
and ornamentation is rare. In the seventh and eighth 
centuries the writing becomes firmer and bolder, the 
pages are larger, and the sides of the columns are orna- 
mented with graceful designs and birds (doves?). The 
picture of Job and his three daughters (Pl. 5), wearing 
Byzantine costumes and ornaments, is very instructive. 
Pl. 6 gives a leaf from a palimpsest manuscript, inscribed 
in Coptic with verses from the Old Testament, and in 
Syriac with the martyrdom of St. Peter of Alexandria. 

Of the tenth and eleventh centuries we have fine speci- 
mens of manuscripts containing homilies, canons, ser- 
mons, martyrdoms, &c.; the pages are large, the writing, 


| in two columns, is bold and handsome, the initial letters 


of paragraphs are large, and stand away from the 
columns, which are often profusely decorated with birds, 
flowers, ornaments in the shape of vases, &c. The 


| last pages of works of this period often contain portraits 


of those who are referred to in them, and the larger 


throwing the dragon and rescuing the widow’s children 
(Pl. 16), St. Mercurius destroying Julian the Apostate 
(Pl. 17), and “Moses the Prophet” standing with bare 
feet by the side of the burning bush (Pl. 19). On Pls. 14, 
21, and 32 are some interesting examples of Coptic 
cryptography and cursive writing. At the end of the 
tenth century the first page of each work in a manuscript 
is ornamented with deep borders of tracery and interlacing 


* The text, with Latin translation, was published by Schwarize at Berlin 


in 1851. ; : - — 
2 ‘Tne text, with French translation, was published by Amélineau, is- 


toire de Saint PakhOmc” (Paris, 1889). 
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in various colours, and the initial letters are very large 
(Pls. 34, 38). 

A fine example of the writing and illumination of the 
thirteenth century is that given on PI. 1, from a Coptic 
and Arabic Evangelarium written A.D. 1250; in it St. 
Mark, seated, is about to receive in a napkin the book of 
the Gospels from St. Petér, and by his side is a stand in 
the shape of that used to hold a Koran; 
scene in which John the Baptist is baptizing Christ in the 
Jordan, in the presence of two angels, who hold napkins, 
and above them is descending from blue heavens the 


Holy Ghost in the form of a dove. Behind John the 


NATURE 


| 
| 
| 


oprosite is a | 


struck. Of illustrated Gospels of this period we have 
excellent specimens on Pls. 44-47, where the Transfigura- | 


tion, the devils entering the swine, the Marriage at Cana, 
the Last Supper, the Crucifixion, c., 
mixture of ancient Coptic, Byzantine, and Arab methods 
of illumination and ornamentation. Of manuscripts of 
the thirteenth and fourteenth centuries good examples 
are given on Pls. §0 foll., with /acs¢mzles of the ela- 
borate crosses of the period and of the portraits of the 
four Evangelists in circles. disposal 
will not allow a more detailed description of the contents 
of the “ Album de Paléographie Copte” than that given 
above, which will serve to indicate the great value of the 
work te scholars. 

The Copts, or “ Egyptian” Christians, played no un- 
important part in the history of Egypt after the preach- 
ing of St. Mark at Alexandria, A.D. 64; and from that 
time until the present day they have steadily and consist- 
ently maintained their religious opinions without change. 
They clung fast to their language, in spite of the wide- 
spread use of Greek in Egypt in the earlier centuries 
of this era ; and although they adopted the Greek alphabet, 
with the addition of some few signs from the demotic, 
and borrowed largely from the Greek vocabulary, they 
did not cease to write their books in Coptic nor to cele- 
brate the services of their Church in thatlanguage. After 
the conquest of Egypt by the Arabs, the Copts held 
positions of dignity and importance there for some 
hundreds of years; but about the twelfth century they 
seem to have fallen into poverty and contempt, and about 
a century later it seems that they ceased to produce 
literary works ; moreover, the growing custom of adding 
Arabic translations by the side of the Coptic texts proves 
that the knowledge of Coptic was dying out. During the 
next few centuries it probably became the study of the 
learned. In the course of the last two centuries, travellers 
in the East have brought to Europe numbers of Coptic 
manuscripts, and among those deserving special mention 
are Pietro della Valle, and Huntingdon, Assemani, Curzon, 
and Tattam. The revival of Coptic learning was begun 
by Abela, a Maltese ; and his work was carried on by 
Kircher, Petraeus, Jablonski, Renaudot, Wilkins, Vansleb, 
Lacroze, Tuki, George, Zoega, Quatremére, Tattam, and 
Peyron: among those who have done much excellent 
work in Coptic during the presen century are Schwartze, 
Lagarde, Revillout, and Riickert. The recent works of 
Amélineau and Hyvernat show that serious attention is 
now being paid to the Coptic language for philological 
and ecclesiastical purposes, and that the publication of 
new material is going on rapidly. 
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In conclusion, all lovers of Coptic literature owe a debt 
formerly President 
of the Académie de Lyon, for his liberality in under- 
taking the expense of publishing this work, and to 
M. Hyvernat for the excellent way in which he has 
made use of the funds so generously placed at his 
disposal. 


BRITISH MUSEUM (NATURAL HISTORY) 
CATALOGUES. 


lomtiat 3 ° whi | SVS lic List of the Frederick E. Edwards Collectio 
Baptist is a tree, in the trunk of which an axe has been | ~’54¢”4@/4 List of the Frederick E. Edwards Collection 


of British Oligocene and Eocene Mollusca in the 
British Museum (Natural History); with References 
to the Type Specimens from similar Horizons con- 
tained in other Collections belonging to the Geological 


Department of the Museum. By Richard Bullen 
Newton, F.G.S. Pp. xxviii. and 365, with a large 
Folding Table. (London: Printed by order of the 


Trustees. Sold by Longmans and Co.; Quaritch; 
Dulau and Co.; Kegan Paul, Trench, Triibner, and 
Co. ; and at the Natural History Museum. 1891.) 
A Nie interest which attaches to the records of past 
periods of our earth’s history is greatly enhanced 
when we find them in the strata forming the very ground 
beneath our feet. Such is the explanation of the origin 
of the well-known Edwards Collection of Eocene Mol- 
lusca, which forms the subject of the volume before us, 
Mr. Frederick Edwards resided at Hampstead some fifty 
years ago, at a time when the Primrose Hill tunnel of 
the London and North-Western Railway was formed, 
and the Archway Road, Highgate, had lately been cut, 
and, later still, the Great Northern tunnel under Copen- 
hagen Fields. These, and many brick-field excavations 
in the north of London, led to the discovery of abundant 
fossil-remains around his residence, and attracted tlie at- 
tention not only of Mr. Edwards, but of Dr. Bowerbank, 
Mr. Wetherell, Prof. John Morris, Mr. Searles V. Wood 
and his son, Mr. Sowerby, Mr. White, Mr. Page, and other 


geologists living in Highbury, Highgate, Hampstead, . 


and Kentish Town, who formed among themselves a 
small Naturalists’ Society, known as the “ London Clay 
Club,” the members of which met periodically at each 
other’s houses, to compare and exchange specimens, 
and to name the fossils they had discovered in the 
London clay. Mr. Wetherell, Dr. Bowerbank, and Mr. 
Frederick Edwards made most extensive collections; but, 
whilst Wetherell and Bowerbank collected. from the 
London Clay, the Chalk, and other formations, Mr. 
Frederick Edwards devoted all his attention to the 
Mollusca of the London Clay and other Tertiary beds of 
the south-east of England. All his summer holidays 
were spent in such spots as the New Forest (where, at 
Brockenhurst, Bramshaw, Lyndhurst, and many other 
spots, assisted by Mr. Henry Keeping, he opened numer- 
ous trial-pits), or at Barton and Hordwell on the coast 
of Hampshire, Colwell Bay, Headon Hill, Osborne, 
Hempsted, Bembridge in the Isle of Wight, and Brackles- 
ham Bay, Sussex. He collected at all these places, and 
carefully recorded the localities from whence his specimens 
were derived. With infinite care he mounted and named 


these delicate Tertiary shells, and the beautiful specimens 
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so prepared have been preserved in their entirety in the 
National Museum. 

After the formation of the Palzontographical Society, 
a large number of Mr. Edwards’s Mollusca were mono- 
graphed by him from 1849 to 1860 (five parts), and con- 
tinued by S. V. Wood, 1861 to 1877 (four parts); and 
papers were published in the London Geological Fournal, 
the Geologist, the Geological Magazine, and the Quarterly 
Journal of the Geological Society of London. 

The unpublished labour which Mr. Edwards expended 
on his cabinets greatly exceeded that which he devoted to 
the publication of a part of their contents, as may readily 
be seen by a study of his collection; and when it is 
known that this work was all performed in the leisure 
hours of a busy life as a Master-in-Chancery, hearing and 
deciding law cases in Chambers all day, one is astonished 
to find how much he was able to accomplish. 

The collection contains no fewer than 39,191 spe- 
cimens, referred to 1805 species of Mollusca, divided into 
the following classes :— 


85 genera and 648 species of Lamellibranchiata, 





162 ie 1127 - Gasteropoda, 

2 - 14 as Scaphopoda, 

6 - 16 a" Cephalopoda. 
1805 


Of this number 585 are manuscript species, proposed by 
F, E. Edwards, which have not yet been described ; so 
that nearly one-third has to be deducted from the above 
total if we would arrive at the actual number of species 
already figured and described. 

It may be objected that these manuscript names ought 
not to have been printed ; but Mr. Newton points out, in 
the preface to his catalogue, that these have got into cir- 
culation abroad in lists published by German and French 
paleontologists, with whom Mr. Edwards had corre- 
sponded, until, like some paper-currencies, they have 
obtained for themselves an artificial value, and it would 
be inconvenient to omit to mention them in a list of Mr. 
Edwards’s own collection. Mr. Newton, moreover, pro- 
mises shortly to describe and figure them, thus giving 
them their full sfecze-va/ue, a promise which we sincerely 
trust he will find leisure to perform. 

In addition to the specimens in F. E. Edwards’s own 
collection, figured and described by himself and others, 
all those in the Brander, Sowerby, Dixon, Bowerbank, 
and Wetherell collections are duly recorded ; so that much 
valuable information as to the whereabouts of these types, 
and references to the works in which they are recorded, 
has been carefully brought together in this volume by 
Mr. Newton. 

Apart from the vast variety, as well as the rare beauty 
of form, by which the Mollusca of the Eocene period at 
once arrest the attention of even the most unlearned, to 
the student of paleontology they afford unmistakable 
evidence of the existence in this earliest Tertiary period 
of subtropical marine conditions over this portion of 
the earth’s surface, which now forms South-eastern Eng- 
land. Several extinct forms of Nautilus and Cuttlefishes, 
associated with huge species of Cerithium, Cowries, 
Cones, Volutes, and such genera as Rostellaria, Mitra, 
Marginella, Cancellaria, Oliva, Ovula, and Seraphs, 


NO. 1148, VOL. 44] 


NATURE 


611 


with Zerebra, Pirenia, Phorus, Solarium, Nertta, and 
| Chiton, make up a rich display of Mollusca belong- 
ing to the warmer seas of the globe, and if we add 
such genera as Pholadomya, Spondylus, Crassatella, 
and many of the other bivalves, they tell the same 
tale. Crustacea, Echinodermata, and Corals were also 
present, together with numerous Turtles, whilst along 
the shores of the rivers huge Crocodiles patiently awaited 
the Palgotheria and Anoplotheria from the neighbour- 
ing lands. Terrestrial vegetation, washed down from 
the Eocene continent, also proves to be of a tropical kind 
—Palms, Cacti, Dryandra, Maple, Azalea, Acacias, with 
others, belonging to more temperate latitudes, forming a 
part of the vegetation of our island to day. Nor were 
the terrestrial Mollusca unaffected by the increased tem- 
perature, for we find large Bulimi and Helices unlike 
those now living in this country, whilst the species of 
Limnea and Planorbis were both large and very abun- 
dant, and were associated with Pofamides, Melania, and 
other exotic genera in its streams. That there must 
have been at that time a close connection between our 
English Eocene area and the much larger Eocene area 
of France, cannot be doubted, for the beds of the Paris 
basin and those of Hampshire and London are capable 
of close correlation, and many genera and species are 
common to both areas. 

Mr. Newton has fortunately obtained the co-operation 
of Mr. George F. Harris, who has, in an appendix, added 
some valuable tables, showing the probable equivalent 
horizons of our several English Tertiary beds with those 
on the Continent, in France, Belgium, and Germany, 
and as far east as Austria and Italy, and southwards to 
Spain. These tables will prove of the greatest value to 
the student who seeks to understand, and even to map 
out, the former geographical extent of the several succes- 
sive Tertiary deposits of Europe, with their varied land, 
freshwater, and marine records of past life, both animal 
and vegetable. 

Most of the points dealt with by Mr. Newton in the 
introduction to his list have reference to questions of 
priority in names, and explanatory notes in justification of 
some which have been abolished—either because the 
name had been pre-occupied for a genus of fishes, or 
birds, or reptiles, &c., or because it had been discovered 
that another author had previously described the same 
shell, and had at an earlier date given it another name. 
Many old favourites have thus been relegated to obscurity, 
whilst fresh names, dug up from some forgotten corner, 
have, by the law of priority, taken their places. Thus :— 
Meretrix, Lamarck, 1799, takes the place of his better 
known Cytherea of 1806, the latter having been applied 
by Fabricius, in 1805, to a dipterous insect. 777fon, De 
Montfort, 1810, gives place to Lampusia, Schumacher, 
1817, ‘having been applied by Linnzeus to a Cirripede in 
1767.” But as no genus of Cirripedes is known by that 
name at present, this is a needless and undesirable altera- 
tion, especially as Mr. Newton remarks, “the genus 
Triton still continues a favourite name among concho- 
logists” ; we would add, “long may it continue” so. 
Darwin says: “I cannot doubt that the Z77/on de- 
scribed by Linnzus was only the exvvie of some 
Balanus (probably &. forcatus), Linnzus mistaking the 
proboscidiformed penis for the mouth of his imagined 
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distinct animal” (Darwin’s Ba/anide, Ray Soc., 1854, 
p. 158). 

It would be an immense gain if every name proposed 
to be altered had to pass through a regularly-constituted 
committee of investigation before it was accepted and 
allowed to pass current ; as it is, endless confusion must 
arise, and needless alterations will for ever be made, 
serving no good end to science. 

Mr. R. B. Newton’s systematic list of the Eocene 
and Oligocene Mollusca of our British strata will prove 


extremely valuable to all those who take an interest in | 


our Tertiary deposits and their contained organisms. 
Every curator of a palzontological collection must have it, 


as a work of reference, by his side, as, for this section of | 


fossils, it takes the place of ‘‘ Morris’s Catalogue,” now 
long out of date. We shall be very glad to see other 
sections treated in a similar manner—indeed, Messrs. 


A. Smith Woodward and C. D. Sherborn have already | 
catalogued the fossil Vertebrata of the British Isles in | 


1890, and the work has been published by Dulau and Co. 


THE LIFE AND WORK OF A NORFOLK 
GEOLOGIST. 
Memorials of John Guan: being some Account of the 


Cromer Forest Bed and its Fossil Mammalia. Edited 
by H. B. Woodward and E. T. Newton. Pp. xii, 120; 
13 Plates (Portrait and Fossil Mammalia). (Norwich: 


W. A. Nudd, 1891.) 
A students of the geology of the eastern and central 
4 parts of Norfolk and Suffolk will welcome this 
book, as giving the well-matured opinions of a geologist 


whose life-work was chiefly concerned with the Forest | 


Bed and its associated formations, Crag and Drift. 
Those too who knew Mr. Gunn must be glad to have 


Norwich Geological Society, as amongst the happiest 
events of a long sojourn in the Eastern Counties. 
reading this book he did not know the politics of Mr. 
Gunn, and he is glad to find another of many instances 
in which such matters are kept in the background, as 
regards scientific intercourse and personal friendship. 

To those who, like the writer, are not greatly enamoured 
with biography and its multiplicity of personal details it 
is satisfactory to find this part of the book artistically 
treated, by Mr. Woodward, in only 27 pages, which are 
full of interest. The best memorial of a scientific man 
is the work that he has done and by which he will be 
known in the time to come, and it is to Mr. Gunn’s work 
that the editors chiefly direct our attention. After the 
memoir and about 13 pages of notes on some of his 
geologic papers, the book takes the form of a short essay 
on the Cromer Forest Bed and its fossil Mammalia, by 
the hand of Mr. Gunn himself; that is to say, from notes 
practically completed by him shortly before his death. 

For the task of bringing these matters before the public 
no better editors could have been chosen. One of them, 
who, in his Geological Survey work, was brought much 


in contact with Mr. Gunn, may be called the hereditary | 


yeologist of Norfolk. The other has for some years 
g 3 y 
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noticed. 


given great attention to the study of the fossil Mammalia 
of the Forest Bed, and indeed has made himself the 
chief authority on the subject. 

In 1864, Mr. Gunn helped to found the Norwich Geo- 
logical Society, of which he was the first and the last 
President, retiring from that post only for six years 
(1877-83) in order that it should be filled by officers of 
the Geological Survey who were stationed in Norfolk 
and Suffolk: a graceful compliment. He was also one 
of the founders of the Norfolk Archzological Society, 
an active member of the Norwich Science Gossip Club, 
and a member of the Norwich Museum, which he 
enriched by his fine collection of fossil mammals. 

Now that coal has been found underground at Dover, 
and that there may be some chance of a search for it 
being made in the Eastern Counties, it should be 
remembered that Mr. Gunn was the ‘first to advocate 
trial-work in Norfolk. 

On the ground that “ unanimity does not prevail in 
regard to the nomenclature of the strata” of ihe Norfolk 
cliffs, Mr. Woodward gives a useful table, on p. 40, 
showing the classifications of Gunn, of Prestwich, and of 
C. Reid ; but that of Wood might have been added with 
advantage ; and he draws attention to the fact that the 
cliffs are cut back greatly year by year, so that earlier 
observers may have seen something different from later 
ones. As the loss of coast is still going on, and the 
Forest Bed seems not to reach far inland, a happy time 
may come when that Series will cease to furnish any 
ground for contention: in this matter the geologists of 
the future may have to take the work of their foregoers, 
without the luxury of upsetting it. 

In his account of the Forest Bed Series, Mr. Gunn 
holds to the view that, as a rule, the trees grew on the 


it4 


| spots where the stumps are now found. He describes 
this memorial of so courteous, kindly, truth-seeking a | 
man. No one enjoyed his friendship but was the better 
for it, and the writer looks back on days spent in his | 
company, both in the field and at meetings of the | 


firstly the Estuarine Soil, then the Forest Bed proper, 
then the Reconstructed Forest Bed (a division not 
hitherto recognized, and hardly likely to be, recon- 
struction seeming to occur in various parts of the Series); 
and lastly the Unio and Rootlet Bed; but it should be 
noted that other observers take the Forest Bed and the 
Rootlet Bed to be one. His use of the term Laminated 
Beds, for the immediate successor of the Forest Bed 


| Series, is unfortunate, as such names usually are, for 


lamination is common in the Chillesford Clay below and 
in some of the Glacial Drift above. 

Mr. Gunn’s notes conclude with remarks, in some 
detail, on the Proboscidea of the Norwich Crag and of 
the Forest Bed Series, and on the Cervidz of the latter, 
chiefly based, with the plates, on the specimens which he 
so liberally gave to the Norwich Museum. The notes 
are followed by a list of his geological and archeological 
papers, ranging over forty-eight years, from 1840 to 1387. 

The plates of Mammalian fossils are well executed ; 
but it is a pity that those of Proboscidea and those of 
Cervide are not numbered consecutively, instead of 
independently. The portrait that forms the frontispiece 
is a good one, and the book is well printed. 

Few geologists can expect their names to be handed 
down to posterity by so fine a set of specimens as those 
of the Gunn Collection in the Norwich Museum, and by 


so interesting a literary accompaniment as that now 
W. W. 











wel 


Cor 
Art 
pas 
Opi 
req 





not 
‘on- 
ies)» 


the 
uted 
Bed 
for 
and 


ome 
d of 
tter, 
h he 
otes 
ical 
$87. 
ted ; 
se of 
d of 
piece 


nded 
hose 
id by 
now 
W. 














OcTOBER 29, 1891] 





OUR BOOK SHELF. 


The Melanesians: Studies in their Anthropology and Folk 
Lore. By R.H. Codrington, D.D. (Oxford : Clarendon 
Press, 1891.) 

In this book Dr. Codrington gives us the results of ob- 

servations and inquiries made in the Melanesian Islands 

from 1863, when he first visited them, to 1887, when he 
left the Melanesian Mission. He does not profess to 
offer a complete account of the Melanesian people ; 
nevertheless, the work is one of great value, for it is in 
the main a record, not of what Europeans say about the 
natives, but of what the natives say about themselves. 

The most careful of European inquirers may, of course, 

mistake the real significance of what natives tell them ; 

but Dr. Codrington seems to have been at all times fully 
conscious of this danger, and to have done his best to 
guard against it. 

He begins with achapter on the discovery of the 
Melanesian Islands, and on their geology and zoology. 
The ethnology of Melanesia he does not attempt to deal 
with; but he discusses thoroughly the facts relating 
to kinship and marriage connection among the Mela- 
nesians, starting with the proposition that the division of 
the people into two or more classes, which are exogamous, 
and in which descent is traced through the mother, is the 
foundation of native society. He also gives a good 
account of the position of the chiefs. A chapter is 
devoted to property and inheritance, and this is followed 
by a description of secret societies and clubs, a knowledge 
of both of which is essential to a proper comprehension 
of Melanesian life. 

The religion of the Melanesians, like that of all savage 
and barbarous peoples, is a subject of great difficulty ; 


NA.z URE 


but Dr. Codrington is able to present clearly what seem to | 


be at least its main outlines. Students of the evolution of 
religious conceptions will read with especial interest what 
he has to say about “mana,” a supernatural power or 
influence which is supposed to act in all kinds of ways 
for good and evil, and which everyone tries to possess 
or control. The objects of worship are spirits, some of 
which were formerly men, while others belong to an inde- 
pendent and higher class. All these beings are full of 
“mana,” and many suggestive facts about the popular 
belief in them will be found in the chapters on sacrifices, 
prayers, spirits, sacred places and things, magic, posses- 
sion, and intercourse with ghosts. There are also good 
chapters on birth, childhood, and marriage ; death, burial, 
and “after death.” 

The chapters en the arts of life, and on dances, music, 
and games, contain an immense number of interesting 
facts, well arranged ; and in a chapter entitled “ Miscel- 
laneous,” the author treats of several disconnected sub- 
jects, such as cannibalism, head-taking, and castaways. 
The concluding chapter is in some respects the best of 
all. It consists of stories, divided into three groups— 
animal stories, myths and tales of origins, and wonder 
tales. These stories are nct only pleasant to read, but 
provide excellent materials for those who devote them- 
selves to the comparative study of folk-tales. 

_ We may note that there are some very good illustrz- 
tions, especially in the chapter on the arts of life. 


Guide to Evaminationsin Physiography, and Answers t? 
Questions. By W. Jerome Harrison, F.G.S, (London ‘ 
Blackie and Son, 1891.) 


THE author of this little work of forty-eight pages is 


well known as a successful teacher, of wide experience in | 


connection with classes recognized by the Science and 
Art Department. It is avowedly a guide to the art of 


passing an examination, the author giving it as his 
Opinion that “knowledge of any subject is not the on/y 
requisite to successfully passing an examination in it.” 
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Unfortunately, this is, to a certain extent, true. Some 
candidates are apt to make an injudicious choice of 
questions, while others, again, spend too little time in 
studying them, and consequently wander from the point. 
Few who read Mr. Harrison’s notes will fail to profit by 
the sound advice which he gives. 

The first part gives general information about the 
Science and Art Department and its objects, and 
applies equally to all the subjects in which its exami- 
nations are held. The questions which have been given 
in the elementary stage since 1882 are answered in 
Part III. The appear to be sufficiently good to satisfy 
the examiners. 


LETTERS TO THE EDITOR. 

[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 


A Difficulty in Weismannism. 


WEISMANN’S theories of heredity and sexual reproduction 
have been criticized from many a fv7ort points of view. The 
following remarks are an attempt to apply to his theory of repro- 
duction a test familiar to the mathematician ; and assuming its 
truth, to follow out the deductions from this assumption. The 
result is a startling one I believe the fullowing theses will be 
accepted as an impartial statement of the main points of the 
theory :— 

J, Each primitive germ-cell, of either sex, contains a number 
of ancestral germ-units, the Ahnenplasmas ; and this number is 
constant, for the sj ecies at least. 

II. These ancestral germ-units are far more constant and un- 
changeable in character than the species itself, 

III. They lie associated together in the germ-cell without loss 
or alteration of their individual personalities. 

1V. The number contained in the mature ovum and spermato- 
zoon is reduced by one-half; and in the fertilized ovum or 
oosperm the number is restored to the normal by the summation 
of the Ahnenplasmas of the two fusing cells. This process is 
comparable to the shuffling of two packs of cards by taking half 
from each and joining the talons or remainders to form a new 
pack. 

V. The possible combinations under this process are so nume- 
rous as to explain the variations among the offspring of sexual 
union. 

Accepting these statements, we next inquire, How are we to 
conceive of these ancestral units, the Ahnenplasmas? Two 
hypotheses may be given in answer to this question :— 

A. Each Ahnenplasma unit corresponds to an individual of 
the species itself; and if put under proper trophic conditions 
would, singly, reproduce such an individual. 

B. The Ahnenp'asmas correspond to the primitive Proto- 
zoan ancestors, which, according totheory,' could alone reproduce 
modifications dye to external causes (acquired modifications). 

According to hypothesis 4, the Ahnenplasmas of living 

man are Anthropic ; those of our Simian forebears were Simian ; 
and so we get Protochordate, and finally Protometazoan 
Ahnenplasmas in the germ-cells of our more and more remote 
ancestors. In other words, the 44s { ; ; 
fefinitely, and at the same rate with This inference 
not only renders the shuffling process unnecessary to explain 
variation ; but it is inconsistent with thesis II., the very founda- 
tion of Weismann’s theory of heredity. 

According to hypothesis 4, the Ahnenplasmas of all Metazoa 
being similar and Protozoan, if the numders are equal and the 
shuffling fair any two parents may beget any oftspring what- 
ever; on the plane of thesis V., a lioness might be expected to 
bring forth a lobster or a starfish or any other animal, which, 
as we know, does not take place in Navure. The only escape 
from this result is to assume the postulates—(1) that the 

* “Hereditary variability 
organisms; and . . . necessarily passed over 
when they first appeared” (Weismanr, “‘On Heredity.” 
p. 270) This passage would seem to render hyp-thesis 


asms have varted in- 





fhe 7a 


. can only arise in the ‘lowest unicellular 
into the higher organisms 
English ed.tion, 
necessuy for the 
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number of Ahnenplasmas varies from species to species; (2 
that the zuwader in the combination and not the character of the 
Ahnenplasmas determines the species. And as there is not a 
particle of evidence for the latter postulate, we may say that 
on hypothesis B the theory breaks down by its non-conformity 
with the facts. 

We have then the cilemma, from which I see no escape, that 
the theory is inconsistent, on 4 with itself, on A with the facts. 
When once worked out and fairly put into words, which was not 
so easy as it may appear, this argument seemed so obvious that 
I felt sure it must have been long since urged, confuted, and dis- 
missed. But not having found any reference to it, I now state 
it fully, in the hope that the question raised may be thoroughly 
discussed. Marcus HARTOG. 

Dublin, October 12. 


Rain-making Experiments. 

Your last number contains an article by Prof. Curtis on the 
‘* rain-making ” experiments in ‘Texas, in which no reference is 
made tothe report published in the October number of the Vor// 
American Review by General Dyrenforth, «ho directed the 
operations. I wish to call attention to the remarkable differences 
which exist between the statements of Prof. Curtis, the meteoro- 
jogist of the expedition, and General Dyrenforth, its director. 
On August 10, Prof. Curtis, who had not yet arrived at the 
scene of the experiments, believes that only sharp showers or 
**good grass-rain” fell ; General Dy:enforth says the amount 
was nearly 2 inches. On August 18, Prof. Curtis says that only 
0’02 inch of rain fell ; General Dyrenforth says that ‘* drenching 
rain fell in torrents for two and a half hcurs,” and that driving 
from the encampment to Midland, a distance of 25 miles, the 
road traversed was covered for 6 or 8 miles under 4 to 40 inches 
of water. It is impossible, under these circumstances, for those 
interested to come to any conclusion at present with regard to 
the actual results of the experiments. May I draw your 
attention further to an article which appeared in the .J/anchester 
Guardian of the 13th inst., in which a suggestion was made 
precisely similar to that put forward by Prof. Giglioli in your 
last number. If, as seems probable, the experiments of Mr. 
Aitken amply suffice to explain any positive results obtained, it 
is evident that the explosions of hydrogen and oxygen, on which 
General Dyrenforth relies so much, are useless, and that the 
smoke-producing rackarock does all the work. In an ex- 
tremely sceptical and very justly critical article, which follows 
that of General Dyrenforth in the North American Review, 
Prof. Simon Newcomb, while scouting the ‘‘ concussion” 
theories of General Dyrenforth, says, indeed, that smoke 
particles may possibly serve as nuclei for the condensation of 


water vapour; but he is evidently unacquainted with the re- | 


marhable work of Mr. Aitken, which throws so much light on 
the matter. 
Manchester, October 24. 


A Rare Phenomenon, 

HAVING just returned from Norway, it may be of interest to 
record that the band of light which was observed by many of 
your correspondents on September 11, was remarkably brilliant 
in N. lat. 62°, extending from the horizon to the zenith, but 
not beyond. It was nearly, but not quite, equal in width 
throvghout the go°, and therefore must either have been much 
wider at the base than at the apex, or else at an immense alti- 
tude. Some clue to the estimation of this altitude would be 
afforded by an accurate record of the zenith distance as observed 
in England. 

I may add that the aurora borealis was distinctly visible in the 
north and north-west at the same time, but this band rose from 
the north-east, which led me to conjecture that it might belong 
to a comet ; however, on the following night it did not recur, 
and I then thought it might have been caused by some sun-lit 
cirri at a great clevation, but it is now obvious that this was not 
the case. The remarkable feature was its concurrence with, 
and yet apparent difference from, the ordinary aurora. 

Richn.ond, Surrey, October 24. W. Duppa-CROTCH. 

THE phenomenon observed by Dr. Copeland (NATURE, 
September 24, p. 494) at 11.18 p.m. on September 10 at 
Dunecht, by Mr. W. E. Wilson at 9 p.m. on September 11 
in Co. Westmeath, and by other observers on the 11th in 
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several parts of England, was observed by a party of three, 
including myself, at 9.30 p.m. on September 25 at Ballater, 
Aberdeenshire. 

It appeared as an inten-e white beam of light stretching 
from east to west and directly overhead, of uniform width and 
perfectly steady. It seemed quite low down, almost as if it 
might light up the summit of the church spire were it moved 
a little further towards the south. At 11.30 the light had 
become diffuse, and it appeared at a much greater eleva- 
tion, though maintaining its general direction from east to 
west. W. N. HArTLEY. 

October 23. 


Earthquake at Bournemouth. 


WE had a sharp momentary shock of earthquake here at four 
o’clock this afternoon. I happened to have my eyes fixed on a 
plant with long variegated leaves on my dining-room table. 
Suddenly there was a heavy sound as of some subterranean fall, 
and simultaneously the leaves of this plant were violently agi- 
tated—waved up and down—for some seconds. It was as if it 
had risen vertically and then fallen. It was wholly unmoved 
by somuch as a tremor the rest of the afternoon. I tried to 
reproduce anything like the same disturbance by hand, but with- 
out success, HENRY CECIL. 

Bregner, Bournemouth, October 25. 


W = Msg. 

I HAD read Mr. Slate’s letter (NATURE, vol. xliv. p. 445), 
and admired it ; moreover, I found myself in agreement with 
him. But it seems to me strange that Prof. Greenhill should 
approve of it. For Mr. Slate takes as his gravitational unit of 
force ‘‘the weight of one pound under circumstances specified 
. . . (locality, vacuum).” Surely this implies that he agrees 
with the theorists (Prof. Greenhill’s foes) when they say that 
“*the weight of a given body depends on the local value of g.” 
Prof. Greenhill, on the contrary, speaking of goods, says that 
“* the weight cannot be said to vary with the local value of g” 
(NATURE, vol. xliv. p. 493), I would ask him, then— 

(1) What name does he give to the earth’s pull on a given 
body? Or, what is it that a spring balance measures when the 





| for it. 
| 


said body is hung from it? He cannot say ‘‘ its weight” ; for 
the pull referred to varies with g, while Prof. Greenhill’s 
‘*weight ” does not. I conclude that he has no special name 
The theorists have; and they thereby gain in brevity 
without losing by ambiguity, since they do not employ the word 
‘** weight ” in any other sense in their text-books. 

I would also repeat the still unanswered question — (2) 
| How does Prof. Greenhill give the expression for hydrostatic 
| pressure at a given depth in any locality, if he banishes ‘‘g”? 
| (NATURE, vol. xliv. p. 341). And does he conclude that Mr. 
| Slate does not use ‘‘¢” in hydrostatics ? 

Again . (3) Does Prof. Greenhill, in common with Mr. 
Slate and the theorists, use the word mass in speaking of the 
fundamental units ; and, if so, in what sense ? 

In the science of dynamics we rec »gnize two properties of 
matter : (i.) its Znertia ; . (ii.) he attraction between 
zt and other matter, The theorists use the word mass when 
they refer to quantity of matter as measured by its izerfia ; and 
they use the word weight when they refer to the attraction of a 
given body to the earth. For commercial purposes it is con- 
venient to measure quantity of matter by balancing its weight 
against that of the standard lump of platinum, its multiples, 
and sub-multiples. Hence the every-day, slightly ambiguous, use 
of the word ‘‘ weight” in matters in which we are not concerned 
with inertia. But in the science of dynamics, of which Newton's 
laws are the foundation, we are concerned primarily with 
inertia. ‘The theorists, therefore, in their text-books, regard 
the well-known lump of platinum as the standard pound, the 
British unit of mass, They thus have the word ‘‘ weight ” free, 
and say (¢..) that the weight of the standard pound ts measured by 
the resultant pressure that it excris (in vacuo) on the bottom of the 
box in which it lies. It requires more than general expressions 
of condemnation to show that any other system of nomenclature 
is clearer or less free from ambiguity, or that the equation 
| W = Mg has not as much meaning as any other dynamical 
equation. (I may refer back to my letter, NATURE, vol. xliv. 
| p- 493). W. LARDEN. 

Devonport, September 26. 
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SOME NOTES ON THE FRANKFORT INTER- 
NATIONAL ELECTRICAL EXHIBITIONS 


IV. 
Alternate Current Motors. 


LTERNATE current motors constitute one of the 

most striking features at the Frankfort Exhibition, 

and the commercial use of such motors will probably date 

from this year, so that the one great objection to the 

employment of alternating currents for the electric 

transmission and distribution of power will soon dis- 
appear. ; 

It is well known that the direction of rotation of an 
ordinary series, or shunt, direct current motor is the same 
whichever way the direct current passes round the motor, 
in spite of a patent of Mr. Edison’s to utilize the contrary 
fact on electric railways ; hence it follows that if an alter- 


nate current be sent round such a motor it will start | 


rotating and develop mechanical power. Only a com- 
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Fic 10.—Alternate current synchronizing motor. <= Direct current. 
— Alternating current. 


paratively small power and efficiency, however, will be 
obtained : first, because the large self-induction of the 
field magnet of the motor will seriously diminish the 
strength of the alternating current ; secondly, because, in 
consequence of the rapid reversals of the magnetism, 
much power will be wasted in heating the iron core of 
the field magnet, even although this core be laminated 
like that of the armature. 

If,on the other hand, a direct current be sent round 
the field magnet, M,, Mz, Ms, of an alternate current 
machine, and an alternating current round the arma- 
ture, A,, A,, A, (Fig. 10), the armature will not move, 
because at every two of the successive rapid reversals of 
the current the armature receives an impulse in opposite 
directions. To enable such a machine to work as a motor, 


* Continued from p. 546. 
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it is necessary to first make the armature rapidly rotate 
by mechanical means at such a speed that any armature 
coil, A., moves forward by the distance between two of 
the poles M,, M, of the field magnet in half the periodic 
time of the alternation of the current. When this speed 
has been once attained, the machine will go on running asa 
powerful and efficient alternate current motor, at a per- 
fectly definite speed, depending simply on the rate of 
alternation of the current, and independent within 
wide limits of the load put on the motor. 

So that when the armature of the motor is once “ in 
step”’ with that of the dynamo the two will continue “in 
step,” whatever be the amount, within wide limits, of the 
power transmitted. 

When a considerable amount of power has to be 
sent from a source to a distant town, and has there to 
be distributed for light or for driving machinery, it will 
certainly be best (as far as our present knowledge goes 
to use alternating currents in the transmission of the 
power between the two distant places, because with 
alternating currents the pressure can so easily be trans- 
formed up at the source. and transformed down again 
at the other end of the line. 

But in the c’stribution of the received power direct 
currents are the more convenient, since they can be 
utilized for light, for electroplating and electrotypin 
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Fic. 11.—Coupled alternate eat a ra ect current dyna 


as well as for small and large direct current electro- 
motors, both of which have already reached 
siderable degree of perfection, and are of cou If- 
starting. Hence it is probable that there will be 
employed a synchronizing alternate cu i 
coupled mechanically to a direct current dynamo, the 
latter being used to supply current to the town and 
excite the field magnets of the motor. Such combina- 
tions, seen in Fig. 11, are exhibited by Messrs. Siet ; 
and Halske in the Frankfort Exhibition, t rm 
current motor being to the left and the direct current 
dynamo to the right in the figure. 

In the particular form of direct current dynamo shown 
in Fig. 11, and which represents a type mu 
on the Continent, the field magnets are inside the rotatin 
armature, and the wires on the outside of the Gramme 
ring itself are bare, and act as the commutator. 


The impossibility of starting the simple synchronizing 


motor with an alternating current will be of little conse- 

quence when a large amount of power has to be trans- 

mitted, seeing that in the receiving station there will be 

several sets of geared alternate current motors and direct 

current dynamos, some of which will be always running day 

and night. Hence, to start any alternate current motor, all 
1+} 
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i that need be done will be to send round the direct current 
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dynamo, attachea to the motor to be started, a portion of 
the direct current that is being produced by one of the 
running dynamos. This will cause the stationary direct 
current dynamo to start running as a motor, and when 
the right speed has been attained—that is, when the motor 
is in step with the distant alternate current dynamo—the 
alternate current can be switched on to the alternate 
current motor. 

Actual plans are being seriously got out at the present 
time, for using this exact method to transmit 5000 horse- 
power over forty miles in Tasmania, the received power 
being transformed by ten such combinations as are seen 
in Fig. 11, each of 500 horse-power. 

This subdivision of the machinery at the receiving 
end, if accompanied by a similar subdivision of the 
generating plant at the sending end of the line, will have 
another most important advantage, viz. that a breakdown 
of a dynamo or of a motor will not cause a stoppage in 
the supply of power. A factory is, no doubt, worked at 
present with a single large engine ; the propulsion of a 
steamer depends on the turning of a single powerful 
screw ; but neither the unexpected stoppage of the factory 
engine for say half-an-hour once every two or three months, 
nor the delay of an Atlantic liner in mid-ocean for the 
same time once in every half-dozen voyages, would 
necessarily mean ruin. Were, however, the 10,000 
horse- power dynamo at Deptford to be ever finished and 
worked at its full output, it would be necessary, in order 
to avoid a temporary hitch leading to the turning off 
the current from many thousands of glow lamps, and 
the plunging of a neighbourhood into darknes:, to 
always have dynamos of a capacity of 10,000 horse- 
power kept idle in reserve. 

Experience has shown that the size of each dynamo ina 
central station should be something like one-tenth of the 
maximum output, and that it is sufficient to keep one, 
or at the most two such dynamos, as a reserve, to pre- 
vent temporary breakdowns interfering with the steady 
supply of current. Until, then, a single central station 
is lighting some 500,000 glow Jamps —or more than ten 
times the total number at present attached to the 
mains of the London Electric Supply Corporation--no 
one but the Brunel of electricity would have had the 
courage to embark on a 10,000 horse-power machine. 

At any rate, when during the next year or two it is re- 
quired to transmit a large amount of power over a con- 
siderable distance, it is probable that several alternate 
current synchronizing motors, each coupled to a direct 
current dynamo, will be employed at the receiving end of 
the line. 

In cases, however, where there already exists an ex- 
tended system of distributing alternate currents for electric 
light, the introduction of motors into small workshops 
and private houses will hardly be possible, unless the 
motors can be made self-starting. Mr. Zipernowski’s 
motors, employed for driving the tools in a cirpenter’s 
shop at the Frankfort Exhibition, have been made self- 
starting, and also fairly efficient, by adopting a com- 
promise between the simple direct current motor, which 
is self-starting but inefficient when used with alternating 
currents, and the alternate current synchronizing motor, 
which is efficient but not self-starting. 

The device employed by Mr. Zipernowski, and which is 
based on a communication made by Prof. G. Forbes to the 
Royal Society of Edinburgh some eight years ago, is as 
follows :—Send the alternating current round the field 
magnet as well as round the armature of an alternate 
current motor (Fig. 10), and attach a commutator to the 
armature so as to reverse the current flowing round the 
field magnet every time the armature coils A,, A,, A; pass 
the field magnet coils M,, M., Mj. On sending the alter- 
nate current round such a motor, the motor will start, but 
since at first the rapidity of alternation of the current will 
be far greater than the rapidity of commutation there 
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will be much sparking at the commutator and waste of 
power. As, however, the armature turns more and 
more quickly, the commutation will be effected more 
and more rapidly, until at last the armature will attain 
such a speed that every time the current is re- 
versed by the distant dynamo the portion of the 
current flowing round the field magnet of the motor 
will be commutated by the rapidly rotating armature. 
Hence the current flowing round this field magnet will 
now be always in the same direction. But as it will not 
be always of the same strength there will .be more waste 
of power than with a simple synchronizing motor. 

Such an arrangement as that adopted by Mr. 
Zipernowski, then, furnishes a motor which, although not 
as efficient and powerful for its weight as the synchro- 
nizing motor previously described, has the advantage of 
synchronizing fairly well, of being self-starting, and of 
giving far betterresults than a direct current motor with 
laminated field magnets used with alternating currents. 

It is possible, however, as proved by Prof. Ferraris in 
1885, to design an alternate current motor on totally 
different principles, and to construct a machine which 
will work not merely without a commutator, but without 
even any sort of rubbing contact. So that, in fact, the 





Fic. 12.—Rotating magnetic field produced by two alternating currents. 
4 s P y g 


ends of all the wires on a Ferraris motor may be per- 
manently soldered, and the motor left in the hands of a 
person who knows how to oil a machine but who is quite 
ignorant of the trimming and adjustment of the brushes 
of an ordinary direct current motor. 

Round an iron ring are wound four coils, as seen in 
Fig. 12, and through the two distinct circuits are sent two 
harmonic alternating currents having the same periodic 
time and maximum amptitude, but differing by go’ in 
phase. The ring will therefore receive two magnetiza- 
tions along two fixed diameters at right angles to one 
another, the two magnetizations alternating approximately 
according to the sine function of the time, and differing 
by go in phase. And the composition of these two 
magnetizations will give a “ rotating magnetic field,’ which 
will make one complete rotation in the periodic time of 
alternation of the current. 

Six values of these two currents are indicated in Fig. 
12, the currents in a, ¢c, and e, being of their maximum 
value in coils I, I,, and nought in coils II, II, ; while i 
6, d, and f, the currents in the four coils are equal, 
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by a suspended compass needle, the point of the arrow 
indicating the north-seeking pole of the compass needle. 
If in place of the suspended compass needle there be a 
piece of copper, currents will be induced in this copper by 
the rotating magnetic field, tending to make the cylinder 
follow the field. Hence, if the copper take the form of a 


and supported so that it can rotate about this axis, the 
cylinder will run after the rotating field until it catches it 
up, when the two will move nearly synchronously together. 
On applying a resistance to the rotation of this cylinder— 
that is, on making the motor do work—the speed of the 
cylinder will be checked, but a small diminution of speed 
will cause large currents to be induced in the copper, 
and a pulling force to be exerted between the rotating 
field and the lagging cylinder, tending to drag the cylinder 
round. Hence this arrangement of Prof. Ferraris produces 
not merely a self-starting alternate current motor, but 
one which runs almost synchronously with the dynamo for 
wide variations in the load, and which has neither com- 
mutator, rubbing contacts, brushes, nor the possibility of 
sparking. 

Within the past few weeks we have learnt that the 
idea of obtaining a rotating magnetic field was mentioned 
by M. Marcel Deprez, in a French patent dated May 


Fic. 13.—Schuckert two-phase alternate current generator and transformer. 
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the copper cylinder originally used by Prof. Ferraris was 
next made hollow, and the interior filled with soft iron, 
the iron being laminated in planes at right angles to the 
axis, to prevent currents being induced in the iron ; and to 
make the currents induced in the copper cylinder follow 


held lence, if tl ; | the most useful path the next step was to make a num- 
cylinder, with its axis coinciding with the axis of the ring, | 


ber of cuts through the hollow copper cylinder parallel to 
the axis of rotation. Practically, then, the rotating por- 
tion becomes a laminated cylinder of iron, on which is 
wound insulated wire parallel to the axis, as in a 
Siemens armature, but with this difference, that all 
the wires are electrically joined together at each end 
of the cylinder. 

A two-phase alternate current motor was constructed 
and used by Prof. Ferraris in his laboratory at Turin in 
1885. But not appreciating the practical importance of 
his own invention, and thinking that no motor requiring 
more than two wires could interest anyone but the natural 
philosopher, Prof. Ferraris occupied himself with attempts 
to utilize the rotatory magnetic field in measuring the 
resistance of conductors and with mathematical investiga- 
tions on alternate currents. It was not, therefore, until 


| the spring of 1888 that the results of his researches were 






published ; when, a few months later, commercial motors 
based on exactly the same principles were brought ou, 
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The arrows indicate the actual direction of the currents for the position of 


the armature shown. 


1883. In that patent, when speaking of the magnetic 
field produced by the current flowing round a Gramme 
ting, he says: “ Cette rotation du champ magnétique peut 
étre obtenue sans faire mouveir aucune pice; pour cela 
on fera naitre le champ a laide de deux courants dont les 
points d'entrée sont sur deux diamdtres perpendiculaires ; 
aimentation de ce champ sera alors une résultante dont 
la position dépend des intensités relatives des deux courants, 
ainsi gue cela a été décrit ci-dessus pour le comparateur 
des courants ; il suffit de faire varier le rapport de ces 
intensités pour faire tourner cette résultante, et avec elle le 
champ magnétique.” 


Deprez that this rotation of a magnetic field might be em- 
ployed to induce currents, and thus give motion to a piece 
of metal placed inside the Gramme ring ; nor does he say 
anything about two harmonic alternate currents differing 
by go° in phase producing the exact variation of current 
required. Although, then, what may be called the geo- 


metrical idea of producing a rotating magnetic field was 
certainly clearly described by M. Deprez, the credit of re- 
discovering this principle, and, what is far more important, 
of applying it in the design of the two-phase alternate 
Current motor, is due to Prof. Ferraris. 

To increase the strength of the rotating mgnetic field, 
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| symbolically in Fig. 13. 
| of a Gramme dynamo being joined up in the well- 
Itdoes not, however, appear to have occurred to M, | 


with considerable ¢c/at by Mr. Tesla, of Pittsburg, who 
had been working independently in the same direction. 
To produce two alternate currents, differing by go° in 
phase, the following device (Fig. 13) may be adopted, 
and is the one employed by Messrs. Schuckert in trans- 
mitting power at 2000 volts from the Palm Garden at 
Frankfort to the Exhibition, and by Messrs. Siemens and 
Halske for experiments on rotatory field alternate current 
motors in the Exhibition; the latter firm, however, 
not employing the special form of transformer shown 
In addition to the armature 


known way with the ordinary direct current com- 
mutator (this commutator and brushes rubbing on it 
not being shown in Fig. 13), four points at equal distances 
on the armature are permanently connected with four 
metal rings, R,, Rs, R, and Ry, which rotate with the 
armature. Then it is easy to prove that while the 
machine is producing a direct current, used for exciting 
the field magnets as well as for any other purpose desired, 
the current passing through the wires attached to the 
brushes B,, B,,and the current passing through the wires 
attached to the brushes B,, B,, each alternate very nearly 
as the sine function of the time, the one reaching its 
maximum value when the other is nought. 
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The actual machine employed for this purpose by 
Messrs. Schuckert is the multipolar dynamo shown in 
Fig. 14, the direct current commutator and brushes. as 
well as the four rings and brushes for the two alternating 


direct current, it will rotate as a motor generating the 
two alternate currents, and also doing mechanical work 
if required ; lastly, if supplied with the two alternate 
currents, it will work as a two-phase alternate current 
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Fic. 14.—Schuckert’s two-plane alternate current generator, or motor, or apparatus for transforming two dian currents into a direct current. 





Fic. 15.—Schuckert two-phase alternate current transformer (mthod of construction). 


currents, being here seen. If rotated mechanically, it . motor generating a direct current, as well as doing 
will produce a direct current, as well as two alternating mechanical work. : 
currents differing by 90° in phase; if supplied with a When transmitting power to a distance, the two-phase 
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alternate potential differences are transformed up from 
about 100 to 2000 volts; and to enable the transmission 
to be effected with three wires instead of four, Messrs. 
Schuckert arrange the transformer at each end of the line 
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The actual method employed by Messrs. Schuckert for 
winding this special transformer, as well as its appearance 
when completed, are seen from Figs. 15 and 16. This 
transformer, then, instead of consisting of merely a double 








Fic. 16.—Schuckert two-phase alternate current transfcrmer (ccm; le.ed). 


as shown symbolically in Fig. 13. Hence, if the currents 
produced by the dynamo be represented by A sin @ and 
A cos 6, the currents in the main wires, W., W,, and 
W., will be represented by A cos (— 6), A sin(— 6), and 
A {sin (— @) + cos (— 6)} respectively. 
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THE OXFORD UNIVERSITY AJUSEUM+ 


T HE following memorandum is based, not only upon 

observations made during a recent visit to Oxford, 
but also upon a fairly intimate knowledge of the origin 
and progress of the different departments of the Museum, 
acquired at various intervals of time extending over more 
than thirty years. 

In entering upon the consideration of the subject which 
you have referred to me, it will first be necessary to define 
the purposes for which the Museum is maintained. These 
I take to be somewhat manifold, but they may be classed 
as follows :— 

_ A. The first and main purpose is undoubtedly to assist 
in the educational work of the University, by illustrating 
the teaching of the professors and lecturers. 

Besides this, however, it subserves, to a greater or less 
degree, other and what may be considered, as compared 
with the first, secondary, but nevertheless important func- 
tons. These are 

B. The exhibition of a collection, arranged in a sys- 
tematic, orderly, and attractive manner, open to the in- 
spection, under proper regulations, of all members of the 
University, and also of residents in and visitors to the 
town, which shall tend to awaken and keep up an interest 
in various subjects of which most educated persons, 
besides those actually engaged at the moment in obtaining 
instruction, desire to possess some knowledge Such a 
collection is a most legitimate adjunct to the University 
as a place of general culture. ; 
_ C. Certain collections have already, and possibly will 
in future, become added to the general Museum, the aim 
and scope of which reach beyond either of the above, 





'p > , _ ° " . . 
D Jf rof. Flower's Re port to the Committee on Collections appointed by the 
Velegates of the 1 uiversity Museum, Oxford, dated March 14, 1891. 
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ring of laminated iron as indicated in the symbolica| 
diagram, Fig. 13, may be regarded as being composed 
of a connected series of laminated iron rings, each of a 
wedge-shaped cross-section. 

(To be continued. 


being of value, not to the ordinary student, not to the man 
or woman of average general culture, but only to the ad- 
vanced student who wishes to enter seriously into the 
pursuit of some special branch of knowledge. Such is 
the Hope Collection of Insects, and to a certain extent 
the Pitt-Rivers Ethnographical Collection. 

It is a grave question how far such collections should be 
maintained at the cost of the University. On the one 
hand, they must be a cause of expense, without which no 
collection of any value can be maintained; and the 
larger and better ordered they are, the greater must be 
the cost of maintainingthem. Unless properly cared for, 
not only as regards actual preservation of the objects 
contained in them, but also as regards, the continual re- 
arrangements and augmentations necessitated by the ad- 
vance of science, they will become comparatively valueless 
in the course of time. If the care of many such collec- 
tions were undertaken unaccompanied by special endow- 
ments for their maintenance, the burden would become 
such as only a national institution could afford. 

On the other hand, looking at the University, not 
merely as a place for the education of youth, but also as 
a centre of culture for the whole country, the possession 
of some such collections is of greatimportance. As they 
contain in them objects which can be found nowhere else, 
they attract men of learning and science, not only from 
other parts of the country, but also from distant places, to 
visit the University, or even to become permanent resi- 
dents. The value of collections of rare books, even upon 
subjects interesting to scholars whose numbers are very 
limited, have long been recognized. From the same point 
of view, special collections of rare specimens of natural 
history or works of art may take their place in the general 
scheme of a University Museum, but the care of such 
collections should not be undertaken without full con- 
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sideration as to whether the means will be forthcoming to 
maintain them in a state of efficiency. 

I have alluded to the Pitt-Rivers Collection as coming 
partly under this head, but, admirably and instructively 
displayed as it now is, it may aiso be considered as be- 
longing to my second category ; andthe numerous human 
interests awakened by a study of its contents, and the 
many branches of culture it comes in contact with, make 
it an adjunct to the Museum, of the great importance of 
which no one should entertain a doubt. I should be glad 
to remark, in passing, that the building in which it is 
housed appears to me the most successful, as regards 
economy of space, capacity for orderly arrangement, and 
good lighting, of any with which I am acquainted. 

The next point for consideration is the nature and 
extent of the subjects to be illustrated in the Museum (ex- 
cluding the special Pitt-Rivers Collection just referred to). 
These seem already to have been cetermined as including 
physiology, human anatomy, comparative anatomy,animal 
morphology, zoology, pathological anatomy, palzonto- 
logy, geology, and mineralogy ; therefore the whole of 
animal biology (botany being provided for elsewhere), with 
the addition of geology and mineralogy. The teaching 
of these subjects is divided between the Regius Professor 
of Medicine, the Waynflete Professor of Physiology, the 
Linacre Professor of Human and Comparative Anatomy, 
the Lecturer in Human Anatomy, the Hope Professor of 
Zoology, the Professors of Geology and of Mineralogy. It 





must be recognized by everyone that the boundaries of | 


these subjects are most difficult to define, and must be 
constantly shifting with the advance of knowledge. 
instance, comparative anatomy and paleontology may 
both be included under the broad general heading of 
zoology, which without the aid of both can be but im- 
perfectly understood. Whatever dividing lines are drawn 
between different sections of the collection, identical 
specimens are often required to illustrate more than one 
subject. The remains of extinct animals are required to 
complete the story of their living representatives ; 
are also required to illustrate the ancient history of the 
earth, and to define the prozress of geological time and the 
order and succession of strata. The relation between the 
collections used to illustrate the teaching of the Waynflete, 
the Linacre, and the Hope Professors, must also be more 
or less arbitrary and artificial. In all these matters mutual 
convenience must be studied, and the specimens which lie 
on the borderland of two subjects should be made in 
some way available for the teaching of both, otherwise a 
great duplication will be necessary. 

With regard to general administration, it appears to 
me desirable that there should be a governing body for 
the whole Museum, comparable to the standing com- 
mittee of the Trustees of the British 
Museum Committee of the Royal College of Surgeons, or 
the Museums Syndicate of the University of Cambridge. 
The Delegates constitute such a body at Oxford, but 
possibly their constitution or powers might be modified 
and more clearly defined than they seem to be at present 

This body should be composed of members of the 
University specially selected for fitness for the office ; 


number, so that representatives may be found upon it of 
various branches of science included in the Museum, and 
also some members of general business or administrative 
capacity. They should meet at occasional and stated 


For | 


satisfactorily carried out. The Keeper of the Museum 
should be the active executive officer of this governing 
body, carrying out their views in the intervals of the 
meetings, and bringing before their notice any subjects 
which seem to require their consideration. 

Each professor, as the representative of the most ad- 
vanced state of knowledge of his subject, should be the 
responsible curator of the specimens belonging to his 
department, having such assistance provided him as may 
be needful. He should be called upon to present to the 
governing body an annual report of the condition of the 
collections under his care, and of the accessions which 
have been made to it during the year. 

The actual specimens in the various collections will 
naturally arrange themselves, both as regards the purpose 
for which they are kept, and their mode of conservation, 
under three distinct classes. 

1. A working set, mostly of common objects, which, if 
damaged, can be readily replaced, and which can be put 
at the disposition of the ordinary student to examine and 
handle. Such collections are absolutely essential to prac- 
tical teaching, but they should form no part of the per- 
manent Museum of the University, and should be kept 
in the rooms specially devoted to study. 

2. The permanent exhibited series displayed in the 
grand court and corridors of the Museum, the use of 
which, in addition to teaching students, is referred to 
under the heading B, near the beginning of this report. 
Great care is required in selecting and arranging these, 
as well as in their preservation and display. Every 
specimen exhibited should have a definite object, and 
should be so placed that it can be thoroughly well seen. 
As a general rule they should be so arranged as to show 
what they are intended to teach without moving them 
from their places, and if this must be done under proper 
restrictions, all due precautions should be used that they 


| do not become damaged or destroyed. Although for the 


they | 


purposes of custody, arrangement, and nomenclature, 
these must be under the care of a particular professor, 
they are in a certain sense the common property of all 
who have a right of access to the Museum. This is 
another reason for not removing them from their places 
(apart from the injury that might thereby accrue to them) 
without definite cause, as they should be always available 
for study, the pro‘essors and demonstrators rather 


| bringing their classes to them than removing them to the 


Museum, or the | 


class-rooms. 

3. The collections kept for advanced researches. 
Although these are not exhibited in the ordinary sense of 
the word, they should, if retained at all, be kept in a 
situation and under conditions which make them readily 
accessible to all who can profit by their examination under 
suitable regulations. Their preservation is of the utmost 
importance in the progress of science, as among them 
are often to be found zoological “ types,” or the individual 
specimens upon which the name of the species was in- 


| stituted, and which must be referred to by zoologists for 


| 


intervals, and should determine general questions affect- | 


ing the Museum as a whole, the relations of its com- 
ponent elements one to another, the allotment of space 
and the apportionment of the grants for the service of each 
department, the general control of expenditure, and also 
the care of the building, furniture, &c. It is not advisable 
that they should interfere with the details of the arrange- 
ment of each department as long as these appear to be 
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all future time in cases of difficulty in determining that 
name. To permit the loss or deterioration of a “ type” 


| specimen is a serious offence in the eyes of the zoo- 
seven or nine would probably be the most convenient | 


logist. The Hope Collection abounds in such types. 

Nothing more need be said at present about the first 
and third of these sections of the Museum, but the 
second, the exhibited series occupying the body of the 
great hall, requires consideration in a little more detail. 

It is divided at present into— 

(1) Mineralogy. Of the value and arrangement of this 
section | am not competent to speak. 

(2) Geology. This collection is mainly palzontological, 
and the arrangement appears to be partly stratigraphical 
and partly zoological. In many groups the collection 1s 
rich, but taking it altogether there appears to be a number 


of unnecessary duplicates, and much rearrangement 1s 
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required to bring it into good exhibition and teaching 
order. I would suggest that in a collection illustrating 
geology (and not the zoology of extinct animals, so often 
in museums confounded with that science) the strati- 
graphical arrangement should be followed as strictly as 
possible, and also that there should be a good series 
illustrating dynamical geology, or the processes by which 
the materials forming the earth’s crust have been 
fashioned and arranged as we now see them. 

+ (3) Animal Biology. This section occupies about two- 
thirds of the floor space of the Museum, and is at present 
broken up into various small series involving much repe- 
tition and duplication, and also difficulty of finding any 
particular object or illustration required. 

In the middle of the hall is a series of specimens merely 
showing the external appearance of certain groups of 
animals, stuffed vertebrates and the shells of mollusks, 
and stony skeletons of corals, &c. If this collection 
were incorporated in the general series of animal biology, 
not only would much duplication be avoided, but a more 
instructive and scientific exhibition would be provided. 
Many of the present specimens of this series, especially 
the mounted mammals and birds, are in such bad con- 
dition that they have no educational value—they only 
mislead instead of teaching ; but before destroying them 
they should all be submitted to the examination of some 
expert in the group to which they belong, as there may 
be interesting or rare specimens among them, though 
their value is scarcely to be 1ecognized by the ordinary 
observer in their present condition. 

The imperfection of any zoological series that does not 
illustrate extinct as well as recent forms is continually 


attempts have already been made to remedy this defect 
in the zoological series, but a considerable transfer of 
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siology seems to be to separate itself from morphology, 
and confine itself more to biological chemistry and 
dynamics. 

Another question which has been raised is, whether 
human anatomy, as distinguished from general biology, 
requires a separate section of the Museum, and how the 
great and important collection of crania of the races of 
men, which under Prof. Rolleston became one of the 
special features of the Museum, should be treated and 
utilized for instruction. These are questions that time 
will probably solve. Much depends upon the view taken 
of the duties of the Lecturer on Human Anatomy, whether 
he should teach upon a broad and philosophical basis, or 
whether he should aim mainly at enabling his pupils to 
pass the standard now required by the examining bodies. 
But this trenches upon the larger and more complex 
subject of what should be the aim of the University in 
keeping up a Medical School. 

The Pathological Collection will, of course, remain as 
at present under the care of the Professor of Medicine. 

In looking round the Museum at the present time, one 
of its greatest wants appears to me to be proper labelling. 


| The different sections of the Museum should be distinctly 


| marked off from each other. 


Every case should have a 
conspicuous label on the top of it, indicating the nature 
of its contents. Every specimen should have one in- 
dicating why it is there and what it teaches. This will 
involve a large amount of labour and expense in printing, 
but it is absolutely necessary, if the collections are to 
fulfil the purpose for which they are formed. It is a 
mistake to spend much time, labour, and cost in obtain- 


ing, preparing, and preserving a specimen, and then to 
becoming more apparent as science advances; some | 


| 


specimens to it from the department of geology will | 


result in advantage to both. 


By a rearrangement of the biological series, with incor- | 


poration of the so-called zoological specimens (excluding 
the Hope Collection, which I presume is always to be 
kept apart) much economy of space could be effected, 
and some of the confusion which now appears to exist in 


this department of the Museum in consequence of the | 


numerous apparently independent series of specimens 
will be obviated. 

The great question of the primary arrangement of the 
biological collection, whether on the physiological or 
Hunterian system, or upon a system based upon zoo- 
logical classification, will have to be carefully considered. 
Much is to be said for either, but whichever is adopted 
should follow the method of teaching of the professor 
and his assistants. The point to be aimed at is that 
every specimen should be readily found, and be in juxta- 
position with other specimens which are related to it, 
and which should be studied in conjunction with it. As 
the classification of animals, except as regards the 


stop short of the one thing needed to make it of use. 
Better have fewer specimens in a complete state. A 
printing press might be established in the building and 
kept constantly at work, but as it would be difficult to 
apportion the claims upon its services of the different 
curators, it might be better to make an arrangement 
with the University Press by which labels (of a uniform 
character) for the whole Museum would be printed at a 


| fixed charge, and paid for out of the funds of the depart- 
| ment requiring them. 


As in a large number of cases 
only a single copy of a label is required, it is possible that 
some system of type-writing might be more economical, 
and nearly, if not quite, as effectual. 

Of the importance of complete catalogues of every 
department of the Museum, it would seem almost super- 
fluous to speak, were it not obvious that much is needed 


| in this respect. 


greater divisions, is still a matter of much uncertainty, | 


and continually changing according to the advance of 
knowledge, or the opinions of individual zoologists, it is 
not a satisfactory basis for the arrangement of a collec- 
tion intended to illustrate principles rather than details. 
On the other hand, the Hunterian system often brings 
into juxtaposition specimens related only by some remote 
analogy of function, and having no real correspondence or 
homology. Probably a zoological arrangement for the 
main divisions, and one based upon a comparison of 
organs or systems for the secondary divisions, will, on 
the whole, be found most convenient. 

I am hardly in a position to say how far the Professor 
of Physiology requires a special collection to illustrate 
his teaching. Probably the general biological series will 


supply all that is necessary to refer to in illustration of 
his lectures, especially as the tendency of modern phy- 
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Lastly, it appears to me that, although more work- 
rooms and class-rooms may be necessary for the growing 
needs of the scientific departments of the University, 
there is ample space in the present building for some 
time to come for the exhibited portion of the Museum. 
The collections are rich, contain many instructive and 
valuable objects, and do great credit to the zeal and 
energy of tose by whom they have been brouzht together. 
What is really required now is, not so much that they 
should be increased, as that they should be better arranged, 
better cared for, and that all inferior and defective speci- 
mens should be gradually replaced by better ones. Oxford 
has done very much in past times to initiate and keep up 
a high standard of museum work, but it must not be 
overlooked that great advances are being made in this 
respect, not only in this country but all over the Continent, 
and the standard is being continually raised. All such 
work is both laborious and costly, but when done the 
result is fully commensurate to the labour and expense 
bestowed upon it. An ill-arranged museum has been well 
compared to the letters of the alphabet tossed about in- 
discriminately, meaning nothing ; a well-arranged one to 
the same letters placed in such orderly sequence as to 
produce words of counsel and instruction. 
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FURTHER RESEARCHES UPON THE 
ELEMENT FLUORINE. 

GINCE the publication by M. Moissan of his celebrated 

paper in the Annales de Chimie et de Physique for 
December 1887, describing the manner in which he had 
succeeded in isolating this remarkable gaseous element, 
a considerable amount of additional information has 
been acquired concerning the chemical behaviour of 
fluorine, and important additions and improvements have 
been introduced in the apparatus employed for preparing 
and experimenting with the gas. M. Moissan now 
gathers together the results of these subsequent re- 
searches—some of which have been published by him from 
time to time as contributions to various French scientific 
journals, while others have not hitherto been made known 
—and publishes them in a long but most interesting paper 
in the October number of the Annales de Chimie et de 
Physique. Inasmuch as the experiments described are of 
so extraordinary a nature, owing to the intense chemical 
activity of fluorine, and are so important as filling a long 
existing vacancy in our chemical literature, readers of 
NATURE will doubtless be interested in a brief account of 
them. 


IMPROVED APPARATUS FOR PREPARING FLUORINE. 
In his paper of 1887, the main outlines of which were 
given in NATURE at the time (1887, vol. xxxvii. p. 179), 
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M. Moissan showed that pure hydrofluoric acid readily 
dissolves the double fluoride of potassium and hydrogen, 
and that the liquid thus obtained is a good conductor of 
electricity, rendering electrolysis possible. It will be re- 
membered that, by passing a strong current of electricity 
through this liquid contained in a platinum apparatus, 
free gaseous fluorine was obtained at the positive pole 
and hydrogen at the negative pole. The amount of 
hydrofluoric acid employed in these earlier experiments 
was about fifteen grams, about six grams of hydrogen 
potassium fluoride, HF. KF, being added in order to render 
itaconductor. Since the publication of that memoir a much 
larger apparatus has been constructed, in order to obtain 
the gas in greater quantity for the study of its reactions, 
and important additions have been made, by means of 
which the fluorine is delivered in a pure state, free from 
admixed vapour of the very volatile hydrofluoric acid. As 
much as a hundred cubic centimetres of hydrofluoric acid, 
together with twenty grams of the dissolved double 
fluoride, are submitted to electrolysis in this new appa- 
ratus, and upwards of four litres of pure fluorine is 
delivered by it per hour. 
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This improved form of the apparatus is shown in the 
accompanying figure (Fig. 1), which is reproduced from 
the memoir of M. Moissan. It consists essentially of 
two parts—the electrolysis apparatus and the purifying 
vessels. The electrolysis apparatus, a sectional view of 
which is given in Fig. 2, is similar in form to that de- 
scribed in the paper of 1887, but much larger. The U- 
tube of platinum has a capacity of 160 c.c. It is fitted 
with two lateral delivery tubes of platinum, as in the 
earlier form, and with stoppers of fluor-spar, F, inserted 
in cylinders of piatinum, /, carrying screw threads, 
which engage with similar threads upon the interior 
surfaces of the limbs of the U-tube. A key of brass, 
E, serves to screw or unscrew the stoppers, and between 
the flange of each stopper and the top of each branch of the 
U-tube a ring of lead is compressed, by which means 
hermetic closing is effected. ‘These fluor-spar stoppers, 
which are covered with a coating of gum-lac during the 
electrolysis, carry the electrode rods, 7, which are thus 
perfectly insulated. M. Moissan now employs electrodes 
of pure platinum instead of irido-platinum, and the 
interior end of each is thickened into a club shape in 
order the longer to withstand corrosion. The apparatus 
is immersed during the electrolysis in a bath of liquid 
methy! chloride, maintained in tranquil ebullition at — 23°. 
In order to preserve the methyl chloride as long as 
possible, the cylinder containing it is placed in an outer 
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glass cylinder containing fragments of calcium chloride ; 
by this means it is surrounded with a layer of dry air, a 
bad conductor of heat. 

The purifying vessels are three in number. The first 
consists of a platinum spiral worm-tube, of about 4oc.c. 
capacity, immersed also ina bath of liquid methy] chloride, 
maintained at as low a temperature as possible, about 
—50. As hydrofluoric acid boils at 19°5 (Moissan), 
almost the whole of the vapour of this substance which is 
carried away in the stream of issuing fluorine is condensed 
and retained at the bottom of the worm. To remove the 
last traces of hydrofluoric acid, advantage is taken of the 
fact that fused sodium fluoride combines with the free 
acid with great energy to form the double fluoride HF.NaF. 
Sodium fluoride also possesses the advantage of not 
attracting moisture. After traversing the worm con- 
denser, therefore, the fluorine is caused to pass through 
two platinum tubes filled with fragments of fused sodium 
fluoride, from which it issues in an almost perfect state of 
purity. The junctions between the various parts of the 
apparatus are effected by means of screw joints, between 
the nuts and flanges of which collars of lead are com- 
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pressed. During the electrolysis these leaden collars 
become, where exposed to the gaseous fluorine, rapidly 
converted into lead fluoride, which, being greater in bulk, 
causes the joints to become hermetically sealed. In order 
to effect the electrolysis, 26 to 28 Bunsen elements are 
employed, arranged in series. An ampere-meter anda 
commutator are introduced between the battery and the 
electrolysis apparatus ; the former affording an excellent 
indication of the progress of the electrolysis. 

\s the U-tube contains far more hydrofluoric acid than 
can be used in one day, each lateral delivery-tube is fitted 
with a metallic screw stopper, so that the experiments may 
be discontinued at any time, and the apparatus closed. 
The whole electrolysis vessel is then placed under a glass 
bell-jar containing dry air, and kept in a refrigerator until 
again required for use. In this way it may be preserved full of 
acid for several weeks, ready at any time for the preparation 
of the gas. Considerable care requires to be exercised 
not to admit the vapour of methyl chloride into the U- 
tube, as otherwise violent detonations are liable to occur, 
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When the liquid methy] chloride is being introduced into | 


the cylinder, the whole apparatus becomes surrounded 
with an atmosphere of its vapour, and as the platinum U- 
tube is at the same instant suddenly cooled, the vapour is 
liable to enter by the abducting tubes. Consequently, as 


liberated within the U-tube, an explosion occurs. Fluorine 
instantly decomposes methy! chloride, with production of 
flame and formation of flucrides of hydrogen and carbon, 
liberation of chlorine, and occasionally deposition of car- 
bon. In order to avoid this unpleasant occurrence, when 
the methyl chloride is being introduced the ends of the 
lateral delivery-tubes are attached to long lengths of 
caoutchouc tubing, supplied at their ends with calcium 
chloride drying tubes, so as to convey dry air from outside 
the atmosphere of methyl chloride vapour. If great care 
is taken to obtain the minimum temperature, this difficulty 
may be even more simply overcome by employing a 
mixture of well-pounded ice and salt instead of methyl! 
chloride ; but there is the counterbalancing disadvantage 
to be considered, that such a cooling bath requires much 
more frequent renewal. 


CHEMICAL REACTIONS OCCURRING DURING THE 
ELECTROLYSIS. 

In the paper of 1887, M. Moissan adopted the view 
that the first action of the electric current was to effect 
the decomposition of the potassium fluoride contained in 
solution in the hydrofluoric acid, fluorine being liberated 
at the positive pole, and potassium at the negative ter- 
minal. This liberated potassium would at once regenerate 
potassium fluoride in presence of hydrofluoric acid, and 
liberate its equivalent of hydrogen : 


KF =K+F. 
K+ HF = KF +H. 


But when the progress of the electrolysis is carefully 
followed, by consulting the indications of the ampere- 
meter placed in circuit, it is found to be by no means as 
regular as the preceding formule would indicate. With 
the new apparatus, the decomposition is quite irregular 
at first, and does not attain regularity until it has been 
proceeding for upwards of two hours. Upon stopping 
the current and unmounting the apparatus, the platinum 
rod upon which the fluorine was liberated is found to be 
largely corroded, and at the bottom of the U-tube a 
quantity of a black, finely-divided substance is observed. 
Chis black substance, which was taken at first to be 
metallic platinum, is a complex compound, containing 
one equivalent of potassium to one equivalent of plati- 
num, together with a considerable proportion of fluorine. 
Moreover, the hydrofluoric acid 1s found to contain a 
small quantity of platinum fluoride in solution. The 
electrolytic reaction is probably therefore much more 
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compiicated than was at first considered to be the case. 
The mixture of acid and alkaline fluoride furnishes 
fluorine at the positive terminal rod, but this intensely 
active gas, in its nascent state, attacks the platinum and 
produces platinum tetrafluoride, PtF,; this probably 
unites with the potassium fluoride to form a double 
salt, possibly 2KF.PtFy, analogous to the well-known 
platinochloride 2KCI.PtCl,; and it is only when the 
liquid contains this double salt that the electrolysis pro- 
ceeds in a regular manner, yielding free fluorine at the 
positive pole, and hydrogen and the complex black 
compound at the negative pole. 
PHYSICAL PROPERTIES OF FLUORINE. 

Fluorine possesses an odour which M. Moissan com- 
pares to a mixture of hypochlorous acid and nitrogen 
peroxide, but this odour is usually masked by that of the 
ozone which it always produces in moist air, owing to its 
decomposition of the water vapour. It produces most 
serious irritation of the bronchial tubes and mucous 
membrane of the nasal cavities, the effects of which 
are persistent for quite a formight. 

When examined in a thickness of one metre, it is seen 
to possess a greenish-yellow colour, but paler, and con- 


| taining more of yellow, than that of chlorine. In sucha 
soon as the current is allowed to pass and fluorine is 





layer, fluorine does not present any absorption-bands. 
Its spectrum exhibits thirteen bright lines in the red, 
between wave-lengths 744 and 623. Their positions and 
relative intensities are as follows: 


A = 744 Very feeble. A = 685°5 feeble. 
740 ” ss « 
734 = 677 strong. 
714 feeble. 640°5 4, 
704 - 634 ” 
691 - 623 = 
637°5 a 


At a temperature of — 95° at ordinary atmospheric 
pressure, fluorine remains gaseous, no sign of liquefac- 
tion having been observed. 

METHODS OF EXPERIMENTING WITH FLUORINF, 

When it is desired to determine the action of fluorine 
upon a solid substance, the following method of pro- 
cedure is adopted. A preliminary experiment is first 
made, in order to obtain some idea as to the degree of 
energy of the reaction, by bringing a little of the solid, 
placed upon the lid of a platinum crucible held in a pair 
of tongs, near the mouth of the delivery-tube of the 
preparation apparatus. If a gaseous or liquid product 
results, and it is desirable to collect it for examination, 
small fragments of the solid are placed in a platinum 
tube connected to the delivery-tube by flexible platinum 
tubing or by a screw joint, and the resulting gas may be 
collected over water or mercury, or the liquid condensed 
in a cooled cylinder of platinum. In this manner the 
action of fluorine upon sulphur and iodine has been 
studied. If the solid, phosphorus for instance, attacks 
platinum, or the temperature of the reaction is sufficiently 
high to determine the combination of platinum and 
fluorine (towards 500°),a tube of fluor-spar is substituted 
for the platinum tube. The fluor-spar tubes employed by 
M. Moissan for the study of the action of phosphorus 
were about twelve to fourteen centimetres long, and were 
terminated by platinum ends furnished with flanges and 
screw threads in order to be able to connect them with 
the preparation apparatus. If it is required to heat the 
fluor-spar tubes, they are surrounded by a closely wound 
copper spiral, which may be heated by a Bunsen flame. 

In experimenting upon liquids, great care is necessary, 
as the reaction frequently occurs with explosive violence. 
A preliminary experiment is therefore always made, by 
allowing the fluorine delivery-tube to’ dip just beneath 
the surface of the liquid contained in a small glass 
cylinder. When the liquid contains water, or when 
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hydrofluoric acid is a product of the reaction, cylinders 
of platinum or of fluor-spar are employed. If it is re- 
quired to collect and examine the product, the liquid is 
placed along the bottom of a horizontal tube of platinum 
or fluor-spar, as in case of solids, connected directly with 
the preparation apparatus, and the product is collected 
over water or mercury if a gas, or in a cooled platinum 
receiver if a liquid. 

During the examination of liquids a means has acci- 
dentally been discovered by which a glass tube may be 
filled with fluorine gas. A few liquids, one of which is 
carbon tetrachloride, react only very slowly with fluorine 
at the ordinary temperature. By filling a glass tube with 
such a liquid, and inverting it over a platinum capsule 
also containing the liquid, it is possible to displace the 
liquid by fluorine, which, as the walls are wet, does not 
attack the glass. Or the glass tube may be filled with 
the liquid, and then the latter poured out, leaving the 
walls wet; the tube may then be filled with fluorine gas, 
which, being slightly heavier than air, remains in the 
tube for some time. In one experiment, in which a glass 
test-tube had been filled with fluorine over carbon tetra- 
chloride, it was attempted to transfer it to a graduated 
tube over mercury, but in inclining the test-tube for this 
purpose, the mercury suddenly came in contact with the 
fluorine, and absorbed it so instantaneously and with such 
a violent detonation that both the test-tube and the 
graduated tube were shattered into fragments. Indeed, 
owing to the powerful affinity of mercury for fluorine, it 
is a most dangerous experiment to transfer a tube con- 
taining fluorine gas, filled according to either the first or 
second method, to the mercury trough; the tube is always 
shattered if the mercury comes in contact with the gas, 
and generally with a loud detonation. Fluorine may, 
however, be preserved for some time in tubes over 
mercury, provided a few drops of the non reacting liquid 
are kept above the mercury meniscus. 

For studying the action of fluorine on gases, a special 
piece of apparatus, shown in Fig. 3, has been constructed. 











Fic. 3 


It is composed of a tube of platinum, fifteen centimetres 
long, closed by two plates of clear, transparent, and 
colourless fluor-spar, and carrying three lateral narrower 
tubes also of platinum. Two of these tubes face each 
other in the centre of the apparatus, and serve one for 
the conveyance of the fluorine and the other of the gas 
to be experimented upon. The third, which is of some- 
what greater diameter than the other two, serves as exit- 


tube for the product or products of the reaction, and | 


may be placed in connection with a trough containing 
either water or mercury. The apparatus is first filled 
with the gas to be experimented upon, then the fluorine 
is allowed to enter, and an observation of what occurs 
may be made through the fluor-spar windows. One most 
important precaution to take in collecting the gaseous 
products over mercury is not to permit the platinum 
delivery-tube to dip more than two or at most three 
millimetres under the mercury, as otherwise the levels of 
the liquid in the two limbs of the electrolysis U-tube 
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become so different owing to the pressure, that the 
fluorine from one side mixes with the hydrogen evolved 
upon the other, and there is a violent explosion. 


ACTION OF FLUORINE UPON THE NON-METALLIC 
ELEMENTS. 


Hydrogen.—As just described, hydrogen combines 
with fluorine, even at — 23° and in the dark, with explo- 
sive force. This is the only case in which two elementary 
gases unite directly without the intervention of extraneous 
energy. If the end of the tube delivering fluorine is 
placed in an atmosphere of hydrogen, a very hot blue 
flame, bordered with red, at once appears at the mouth 
of the tube, and vapour of hydrofluoric acid is produced. 

Oxygen.—Fluorine has not been found capable of 
uniting with oxygen up to a temperature of 500°. On 
ozone, however, it appears to exert some action, as will 
be evident from the following experiment. It was shown 
in 1887 that fluorine decomposes water, forming hydro- 
fluoric acid, and liberating oxygen in the form of ozone. 
When a few drops of water are placed in the appa- 
ratus shown in Fig. 3, and fluorine allowed to enter, 
the water is instantly decomposed, and on looking through 
the fluor-spar ends a thick dark cloud is seen over the 
spot where each drop of water had previously been. 
This cloud soon diminishes in intensity, and is eventually 
replaced by a beautiful blue gas—ozone in a state of 
considerable density. If the product is chased out by 
a stream of nitrogen as soon as the dense cloud is 
formed, a very strong odour is perceived, different from 
that of either fluorine or ozone, but which soon gives 
place to the unmistakable odour of ozone. It appears 
as if there is at first produced an unstable oxide of 
fluorine, which rapidly decomposes into fluorine and 
ozone. 

Nitrogen and chlorine appear not to 
fluorine. 

Sulphur.—I\n contact with fluorine g.s,sulphur rapidly 
melts and inflames. A gaseous fluoride of sulphur is 
formed, which possesses a most penetrating odour, some- 
what resembling that of chloride of sulphur. The gas 
is incombustible, even in oxygen. When warmed in a 
glass vessel, the latter becomes etched, owing to the 
formation of silicon tetrafluoride, SiF,. Selenium and 
tellurium behave similarly, but form crystalline solid 
fluorides. 

Bromine vapour combines with fluorine in the cold with 
production of a very bright but low-temperature flame. 
If the fluorine is evolved in the midst of pure dry 
liquid bromine, the combination is immediate, and occurs 
without flame. 

Jodine.—When fluorine is passed over a fragment of 
iodine contained in the horizontal tube, combination 
occurs, with production of a pale flame. A very heavy 
liquid, colourless when free from dissolved iodine, and 
fuming strongly in the air, condenses in the cooled receiver. 
This liquid fluoride of iodine attacks glass with great 
energy, and decomposes water when dropped into that 
liquid with a noise like that produced by red-hot iron. 
Its properties agree with those of the fluoride of iodine 
prepared by Gore by the action of iodine on silver 
fluoride. 

Phosphorus.—\Immediately phosphorus, either the ordi- 
nary yellow variety or red phosphorus, comes in contact 
with fluorine, a most lively action occurs, accompanied by 
vivid incandescence. If the fluorine is in excess, a fum- 
ing gas is evolved, which gives up its excess of fluorine 
on collecting over mercury, and is soluble in water. 
This gas is phosphorus pentafluoride, PF;, prepared 
| some years ago by Prof. Thorpe. If, on the contrary, 
| the phosphorus is in excess, a gaseous mixture of this 
pentafluoride with anew fluoride, the trifluoride, PF;, 
| a gas insoluble in water, but which may be absorbed by 
| Caustic potash, is obtained. ‘The trifluoride, in turn, 
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combines with more fluorine to form the pentafluoride, the 
reaction being accompanied by the appearance of a flame 
of comparatively low temperature. 

Arsenic combines with fluorine at the ordinary tem- 
perature with incandescence. If the current of fluorine 
is fairly rapid, a colourless fuming liquid condenses in the 
receiver, which is mainly arsenic trifluoride, AsF,, but 
which appears also to contain a new fluoride, the penta- 
fluoride, AsF;, inasmuch as the solution in water yields 
the reactions of both arsenious and arsenic acids. 

Carbon —Chlorine does not unite with carbon even at 
the high temperature of the electric arc, but fluorine reacts 
even at the ordinary temperature with finely-divided 
carbon. Purified lampblack inflames instantly with great 
brilliancy, as do also the lighter varieties of wood charcoal. 
A curious phenomenon is noticed with wood charcoal : it 
appears at first to absorb and condense the fluorine, then 
quite suddenly it bursts into flame with bright scintilla- 
tions. The denser varities of charcoal require warming 
to 50 or 60° before they inflame, but if once the combus- 
tion is started at any point it rapidly propagates itself 
throughout the entire piece. Graphite must be heated 
to just below dull redness in order to effect combination ; 
while the diamond has not yet been attacked by fluorine, 
even at the temperature of the Bunsen flame. A mixture 
of gaseous fluorides of carbon are produced whenever 
carbon of any variety is acted upon by fluorine, the pre- 
dominating constituent being the tetrafluoride, CFs. 





form a perfluoride. The main product is a volatile white 
fluoride. Sz/ver is only slowly attacked in the cold. 
When heated, however, to 100°, the metal commences to 
be covered with a yellow coat of anhydrous fluoride, and 
on heating to low redness combination occurs, with in- 
candescence, and the resulting fluoride becomes fused, 
and afterwards presentsa satin-like aspect, Go/d becomes 
converted into a yellow deliquescent volatile fluoride when 
heated to low redness, and at a slightly higher tempera- 
ture the fluoride is dissociated into metallic gold and 
fluorine gas, 

The action of fluorine on A/atinum has been studied 
with special care. It is evident, in view of the corrosion 
of the positive platinum terminal of the electrolysis ap- 
paratus, that nascent fluorine rapidly attacks platinum at 
a temperature of — 23°. At 100°, however, fluorine gas 
appears to be without action on platinum. At 500°-620 
it is attacked strongly, with formation of the tetra- 
fluoride, PtF,, and a small quantity of the protofluoride, 
PtF,. If the fluorine is admixed with vapour of hydro- 
fluoric acid, the reaction is much more vigorous, as if 
a fluorhydrate of the tetrafluoride, perhaps 2HF.PtF,, 
were formed. The tetrafluoride is generally found in the 
form of deep-red fused masses, or small yellow crysta’s 
resembling those of anhydrous platinum chloride. The 
salt is volatile and very hygroscopic. Its behaviour with 
water is peculiar. With a small quantity of water a 


| brownish-yellow solution is formed, which, however, in a 


Boron.—The amorphous variety of boron inflames | 


instantly in fluorine, with projection of brilliant sparks 
and liberation of dense fumes of boron trifluoride, BF3. 
The adamantine modification behaves similarly if 
powdered. When the experiment is performed in the 
fluor-spar tube, the gaseous fluoride may be collected over 
mercury. The gas fumes strongly in the air, and is in- 
stantly decomposed by water. 

Stlicon.—The reaction between fluorine and silicon is 
one of the most beautiful of all these extraordinary mani- 
festations of chemicalactivity. ‘The cold crystals become 
immediately white-hot, and the silicon burns with a very 
hot flame, scattering showers of star-like, white-hot 
particles in all directions. If the action is stopped before 
all the silicon is consumed, the residue is found to be 
fused. As crystalline silicon only melts at a tempera- 
ture superior to 1200", the heat evolved must be very great. 
If the reaction is perfermed in the fluor-spar tube, the 
resulting gaseous silicon tetrafluoride, SiF,, may be 
collected over mercury. 

Amorphous silicon likewise burns with great energy in 
fluorine. 

ACTION OF FLUORINE UPON METALS. 

Sodium and potassium combine with fluorine with great 
vigour at ordinary temperatures, becoming incandescent, 
and forming their respective fluorides, which may be ob- 
tained crystallized from water in cubes. Metallic calcium 
also burns in fluorine gas, forming the fused fluoride, and 
occasionally minute crystals of fluor-spar. TZhad/ium is 
rapidly converted to fluoride at ordinary temperatures, the 
temperature rising until the metal melts and finally 
becomes red-hot. Powdered magnesium burns with 
great brilliancy. /roz, reduced by hydrogen, combines 
in the cold with immediate incandescence, and formation of 
an anhydrous, readily solubie, white fluoride. Aluminium, 
on heating to low redness, gives a very beautiful luminosity, 
as do also chromium and manganese. ‘The combustion of 
slightly warmed zinc in fluorine is particularly pretty as 
an experiment, the flame being of a most dazzling white- 
ness. Antimony takes fire at the ordinary temperature, 
and forms a solid white fluoride. Lead and mercury are 
attacked in the cold, as previously described, the latter 
with great rapidity. Copper reacts at low redness, but in 


a strangely feeble manner, and the white fumes formed 
appear to combine with a further quantity of fluorine to 
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very short time becomes warm and the fluoride decom- 
poses ; platinic hydrateis precipitated, and free hydrofluoric 
acid remains in solution. If the quantity of water is greater, 
the solution may be preserved for some minutes without 
decomposition. If the liquid is boiled, it decomposes 
instantly. At a red heat platinic fluoride decomposes 
into metallic platinum and fluorine, which is evolved in the 
free state. This reaction can therefore be employed as a 
ready means of preparing fluorine, the fluoride only re- 
quiring to be heated rapidly to redness in a platinum 
tube closed at one end, when crystallized silicon held at 
the open end will be found to immediately take fire in 
the escaping fluorine. The best mode of obtaining the 
fluoride of platinum for this purpose is to heat a bundle 
of platinum wires to low redness in the fluor-spar reaction 
tube in a rapid stream of fluorine. As soon as sufficient 
fluoride is formed on the wires, they are transferred to a 
well-stoppered dry glass tube, until required for the pre- 
paration of fluorine. 


ACTION OF FLUORINE UPON NON-METALLIC 
COMPOUNDS. 

Sulphuretted hydrogen—When the horizontal tube 
shown in Fig. 3 is filled with sulphuretted hydrogen gas 
and fluorine is allowed to enter, a blue flame is observed 
on looking through the fluor-spar windows playing around 
the spot where the fluorine is being admitted. The de- 
composition continues until the whole of the hydrogen 
sulphide is converted into gaseous fluorides of hydrogen 
and sulphur. 

Sulphur dioxide is likewise decomposed in the cold, 
with production of a yellow flame and formation of 
fluoride of sulphur. 

Hydrochloric acid gas is also decomposed at ordinary 
temperatures with flame, and, if there is not a large excess 
of hydrochioric acid present, with detonation. Hydro- 
fluoric acid and free chlorine are the products. 

Gaseous Aydrobromic and hydriodic acids react with 
fluorine in a similar manner, with production of flame 
and formation of hydrofluoric acid. Inasmuch, however, 
as bromine and iodine combine with fluorine, as previously 
described, these halogens do not escape, but burn up to 
their respective fluorides. When fluorine is delivered 
into an aqueous solution of hydriodic acid, each bubble 
as it enters produces a flash of flame, and if the flugrine 
is being evolved fairly rapidly there is a series of very 
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violent detonations. A curious reaction also occurs when 
fluorine is similarly passed into a: 50 per cent. aqueous 
solution of hydrofluoric acid itself,a flame being pro- 
duced in the middle of the liquid, accompanied by a 
series of detonations. 

Nitric acid vapour reacts with great violence with 
fluorine, a loud explosion resulting. If fluorine is passed 
into the ordinary liquid acid, each bubble as it enters 
produces a flame in the liquid. 

Ammonia gas is decomposed by fluorine with forma- 
tion of a yellow flame, forming hydrofluoric acid and 
liberating nitrogen. With a solution of the gas in water, 
each bubble of fluorine produces an explosion and flame, 
as in case of hydriodic acid. 

Phosphoric anhydride, when heated to lowredness, burns 
with a pale flame in fluorine, forming a gaseous mixture of 
fluorides and oxyfluoride of phosphorus. Pestachloride 
and trichloride of phosphorus both react most energetic- 
ally with fluorine, instantly producing a brilliant flame, 
and evolving a mixture of phosphorus pentafluoride and 
free chlorine. 

Arsentous anhydride a\so affords a brilliant combus- 
tion, forming the | quid trifluoride of arsenic, AsF;. This 
liquid in turn appears to react with more fluorine with 
considerable evolution of heat, probably forming the 
pentafluoride, AsF;. Ch/oride of arsenic, AsCls, is con- 
verted with considerable energy to the trifluoride, free 
chlorine being liberated. 

Carbon bisulphide inflames in the cold in contact with 
fluorine, and if the fluorine is led into the midst of the 
liquid a similar production of flame occurs under the sur- 
face of the liquid, as in case of nitric acid. No carbon is 
deposited, both the carbon and sulphur being entirely 
converted into gaseous fluorides. 

Carbon tetrachloride, as previously mentioned, reacts 
only very slowly with fluorine. The liquid may be satu- 
rated with gaseous fluorine at 15°, but on boiling this liquid 
a gaseous mixture is evolved, one constituent of which is 
carbon tetrafluoride, CF,, a gas readily capable of absorp- 
tion by alcoholic potash. The remainder consists of 
another fluoride of carbon, incapable of absorption by 
potash, and chlorine. A mixture of the vapours of carbon 
tetrachloride and fluorine inflames spontaneously with 
detonation, and chlorine is liberated without deposition of 
carbon. 

Boric anhydride is raised to a most vivid incandescence 
by fluorine, the experiment being rendered very beautiful 
by the abundant white fumes of the trifluoride which are 
liberated. 

Silicon dioxide, one of the most inert of substances at 
the ordinary temperature, takes fire in the cold in con- 
tact with fluorine, becoming instantly white-hot, and 
rapidly disappearing in the form of silicon tetrafluoride. 
The chlorides of both doron and silicon are decomposed 


|OcTOBER 29, 1891 


experiment, and reacts in the cold. Ordinary potassium 
cyanide requires slightly warming in order to start the 
combustion. 

Fused fofash yields potassium fluoride and ozone. 
Aqueous potash does not form potassium hypofluorite 
when fluorine is bubbled into it, but only potassium 
fluoride. Zzme becomes most brilliantly incandescent, 
owing partly to the excess being raised to a very high 
temperature by the heat developed during the decom- 
position, and partly to.the phosphorescence of the calcium 
fluoride formed. 

Sulphides of the alkalies and alkaline earths are also 
immediately rendered incandescent, fluorides of the metal 
and sulphur being respectively formed. 

Boron nitride behaves in an exceedingly beautiful man- 
ner, being attacked in the cold, and emitting a brilliant 
blue light which is surrounded by a halo of the fumes of 
boron fluoride. 

Sulphates, nitrates, and phosphates generally require 
the application of more or less heat, when they too are 
rapidly and energetically decomposed. Calcium phos- 
phate is attacked in the cold like lime, giving out a 
brilliant white light, and producing calcium fluoride and 
gaseous oxyfluoride of phosphorus, POF,. Cadle¢um car- 
donate also becomes raised to brilliant incandescence when 
exposed to fluorine gas, as does also normal sedZum 
carbonate ; but curiously enough the bicarbonates of the 
alkalies do not react with fluorine even at red heat. 
Perhaps this may be explained by the fact that fluorine 
has no action at available temperatures upon carbon 


dioxide. 


by fluorine, with formation of fluorides and liberation of | 


chlorine, the reaction being accompanied by tke production 
of flame. 


ACTION OF FLUORINE UPON METALLIC COMPOUNDS, 


Chlorides of the metals are instantly decomposed by 
fluorine, generally at the ordinary temperature, and in 
certain cases, antimony trichloride for instance, with the 
appearance of flame. Chlorine is in each case liberated, 
and a fluoride of the metal formed. A few require heating, 
when a similar decomposition occurs, often accompanied 
by incandescence, as in case of chromium sesquichloride. 

Bromides and zodides are decomposed with even 
greater energy, and the liberated bromine and iodine 
burn in the fluorine with formation of their respective 
fluorides. 

Cyanides react in a most beautiful manner with fluo- 
rine, the displaced cyanogen burning with a purple flame. 
Potassium ferrocyanide in particular affords a very pretty 
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ACTION OF FLUORINE UPON A FEW ORGANIC 
COMPOUNDS, 


Chloroform.—When chloroform is saturated with 
fluorine, and subsequently boiled carbon tetrafluoride, 
hydrofluoric acid and chlorine are evolved. Ifa drop of 
chloroform is agitated in a glass tube with excess of 
fluorine, a violent explosion suddenly occurs, accompanied 
by a flash of flame, and the tube is shattered to pieces. 
The reaction is very lively when fluorine is evolved in the 
midst of a quantity of chloroform, a persistent flame burns 
beneath the surface of the liquid, carbon is deposited, and 
fluorides of hydrogen and carbon are evolved together 
with chlorine. 

Methyl chlorideis decomposed by fluorine, even at —23, 
with production of a yellow flame, deposition of car- 
bon, and liberation of fluorides of hydrogen and carbon 
and free chlorine. With the vapour of methy! chloride, 
as pointed out in the description of the electrolysis, violent 
explosions occur. 

Ethyl alcohol vapour at once takes fire in fluorine 
gas, and the liquid is decomposed with explosive violence 
without deposition of carbon. Aldehyde is formed to a 
considerable extent during the reaction. 

Acetic acid and benzene are both decomposed with 


violence, their cold vapours burn in fluorine, and when the 


latter is bubbled through the liquids themselves, flashes of 
flame, and often most dangerous explosions, occur. In the 
case of benzene, carbon is deposited, and with both 


| liquids fluorides of hydrogen and carbon are evolved. 


| 


Antline likewise takes fire in fluorine, and deposits a large 
quantity of carbon, which, however, if the fluorine is in 
excess, burns away comp!etely to carbon tetrafluoride. 


Sucharethe main outlines of these later researches of M. 
Moissan, and they cannot fail to impress those who read 
them with the prodigious nature of the forces associated 
with those minutest of entities, the chemical atoms, as 
exhibited at their maximum, in so far as our knowledge 
at present goes, in the case of the element fluorine. 


A. E. TUTTON. 
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THE HUXLEY LABORATORY FOR 
BIOLOGICAL RESEARCH, 
AND THE MARSHALL SCHOLARSHIP. 


CCR tir ie friends and former pupils of Prof. 

Huxley will alike be gratified to learn that an 
appropriate method has been devised for establishing 
a permanent memorial of his great services to the insti- 
tution with which his name has been so long identified. 
The late Sir Warington Smyth, whose loss we had to de- 
plore rather more than a year ago, was the last surviving 
member of the original staff of the School of Mines, as 
founded by Sir Henry de la Bechein 1851. Prof. Huxley, 
who, as long ago as 1854, succeeded Edward Forbes in 
the Chair of Natural History, continues to hold the post 
of Honorary Dean of the Royal College of Science, with 
which the School of Mines is now incorporated ; and 
although, since 1885, compelled by ill-health to discon- 
tinue the work of lecturing, he is still, we are happy to 
say, able to take a kindly interest in, and to exercise a 
general supervision over, the biological studies carried 
on in the school 

How much the Central Institution for training teachers 
in science, which is now located at South Kensington, 
owes to the organizing faculty and unremitting labours of 
Prof. Huxley, only those who have been associated with 
him in the work can form any just estimate. During the 
first twenty years of its existence all attempts at practical 
teaching in the School of Mines were restricted to the 
subjects of chemistry and metallurgy, the space available 
in the Jermyn Street buildings only permitting of the 
existence of very small and inconvenient laboratories in 
connection with those two branches of science. 

Soon after the first es:ablishment of the school, larger 
and more convenient premises for carrying on the chemi- 
cal instruction had to be obtained in Oxford Street ; and 
in 1872, on the unanimous recommendation of the 
Council, the teaching of chemistry, physics, and biology, 
was transferred to the building at South Kensington, 


which had been originally designed as a School of Naval | 


Ar-hitecture. At subsequent dates, as the inadequacy 
of the Jermyn Street buildings to accommodate both the 
school and the Geological Survey made itself more 
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strongly felt, the divisions of geology, mineralogy, metal- | 


lurgy, applied mechanics, and mining, were successively 
removed to the same place. 

No sooner did Prof. Huxley find an opportunity 
afforded to him, than he energetically devoted himself 
to the realization of a long-cherished scheme for establish- 
ing a system of practical laboratory-instruction in biology, 
including both its zoological and its botanical aspects. 
Che ground was broken by a short vacation course, in 
which an attempt was made to supply such practical in- 
struction to persons engaged in teaching; this course 
was given in the summer of 1871, and in the following 
year the same system of laboratory-instruction in 
biology was introduced into the ordinary School of 
Mines curriculum. In establishing at South Kensington 
the biological laboratory which has become the model 
of so many similar institutions at home and abroad, 


Prof. Huxley sought and obtained the advice and co- | 


operation of many of his fellow-workers in science, 
among whom may be specially mentioned Profs. Michael 
Foster, Thiselton Dyer, Ray Lankester, and Rutherford, 
with Dr. Martin and Dr. Vines. In carrying on and 
further developing the work, he has had the assistance of 


Profs. Jeffrey Parker and F. O. Bower, in the zoological | 


and botanical departments respectively, and, in succession 
to them, of Mr. G. Bb. Howes and Dr. D. H. Scott. 

From the period of the first foundation of the School 
of Mines, the importance had been kept in mind of com- 
bining original research with the work of teaching. No 
one at the present day needs to be reminded of the 


humerous important investigations whic have been 
i 
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prosecuted by Prof. Huxley, both at Jermyn Street and 
South Kensington. Memoirs of the highest value on 
various branches of comparative anatomy and palzonto- 
logy have been interspersed with notable contributions to 
geology, to anthropology, and to botany ; and from time 
to time excursions have been made still farther afield 
(predatory excursions they were regarded by some), into 
realms of thought more remote from the ordinary domain 
of the zoologist. But in all these varied avocations the 
interests of the teaching work were never forgotten ; and 
it was made evident that the teacher, while carrying on 
investigations himself, was ever ready to suggest, stimu- 
late, and supervise the investigations of others. 

When, in 1885, ill-health compelled Prof. Huxley to 
relinquish his daily occupations in the school, it was 
found that, during the more than thirty years’ occupancy 
of his post, he had accumulated a most valuable library 
of research, composed of treatises and journals dealing 
with every branch of biological science. This library he 
generously determined to present to the institution, the 
interests of which he had so long and earnestly laboured 
to promote. The Council of the School, in accepting 
this valuable gift, recommended that the room where these 
books were kept, and in which Prof. Huxley had so long 
carried on his work, should be entirely set apart for bio- 
logical research ; and the proposal at once met with the 
sanction of the Lords of the Committee of Council on 
Education, 

The Huxley Laboratory for Biological Research is now 
arranged to accommodate twostudents, whowill undertake 
investigations in connection with some branch of zoology, 
botany, or palzontology, the work being carried on under 
the supervision of the professors and assistant professors 
oftheschool. With a valuable library and all necessary 
appliances for work supplied to them, it may be hoped 
that the genzus docé will not be without its influence upon 
these research students, and that a long series of import- 
ant observations may be made, which will constitute an 
enduring and a worthy memorial of Prof. Huxley’s con- 
nexion with the school. 

It happens, very opportunely, that something in the 
way of a small endowment has already been provided to 
aid this scheme of biological research. As long ago as 
1882, Miss Sarah Marshall, of Warwick Gardens, Ken- 
sington, wrote to Prof. Huxley, informing him of her 
intention to bequeath the sum of £1000, and her scientific 
books and instruments, to the Department of Science 
and Art, with a view to the establishment of a prize or 
scholarship in biology, in memory of her father, the late 
Mr. Marshall of the Bank of England. By the recent 
death of Miss Marshall, this bequest has now passed into 
the hands of the Lords of the Committee of Council on 
Education, and, by the advice of the Council of the Royal 
College of Science, it has been decided that the interest 
of the jegacy shall be annually paid as a scholarship to a 
meritorious student, to aid him in carrying on some bio- 
logical investigation in the Huxley Laboratory. We can 
only hope that this modest attempt at the endowment 
of research may be attended with success ; and that this 
success may be so conspicuous as to encourage others to 
imitate the example of Miss Marshall, so that bequests of 
a similar character may be made in connexion with this 
and other institutions where scientific researches can be 
carried on. 


TREATMENT OF 
THE VIRIAL 
LORD RAY- 


ON VAN DER WAALS'S 
LAPLACE’S PRESSURE IN 
EQUATION: IN ANSWER TO 
LEIGH. 

\ Y DEAR LORD RAYLEIGH,—From the heading 

“ of your first letter, and from the wide scope of the 

passage you quoted from my paper, I imagined that you 

intended to raise the whole question of Van der Waals’s 











treatment of Laplace’s pressure. Otherwise I should not, 
in my answer, have referred to his 4 or to the unfortunate 
results of comparing his formula with experiment. I 
should, in fact, have contented myself with the acknow- 
ledgment that you had given an accurate account of the 
contents of a portion of Van der Waals’s earlier chapters, 
which I had carelessly missed on the first hasty perusal ; 
and that these contents justified the expression 3Kzv/2 as 
the virial of Laplace’s pressure. But to this I should 
certainly have added that, even had I been fully cognizant 
of that portion of the pamphlet when [ wrote my paper, 
I should probably not have modified (at least to any 
serious extent) the passage you quoted. 

For (1) that passage contains the distinct statement that, 
from the statical point of view, reasons “ satisfactory on 
the whole” were given by Van der Waals for regarding 
Laplace’s pressure as proportional to the square of the 
density. And it would have been illogical on my part to 
object, except on the ground of insufficient generality, to 
the equation 


(6+ “ye = 43(mu’), 


though I might have regarded the mode of its establish- 
ment as obscure or even doubtful. 

In fact, the equation which is one of the main features 
of my own paper, viz. :— 

¥ A s/s \ ( é ) 
v = 32m’). | 1 
p ‘sa: 32 (mu") ers a 
includes it as the particular case when 
@e=0a0 a=0., 

What I objected to was a totally different thing :—viz 
the above equation manipulated by the introduction of 
the factor (v — 6)/v in the left-hand member. 

Again (2) the equation 

piv 
is obtained in my paper (§ 64), and is there spoken of as 


“ perfectly /egztin:ate,” but ody on the distinct condition 
that 


— B) = $3(mz*) 


Bz (mu*)/3Z7, 


where 8 is four times the sum of the volumes of the 
particles (§ 30), “de small in comparison with the other 
terms in the |virial] eguation.” As one of these terms is 
the quantity 3(z*)/3 itself, this implies that for the truth 
of the equation 8/v must be a small fraction; and it is 
most certainly not so at the critical point of carbonic 
acid, which furnished the first and one of the most 
important cases for the application of the virial method. 
In fact the equation above, when correctly obtained, 
comes originally in the form (in which it ought to be 
preserved) 


pu = 42(mu’). (1 + r)s 


again a particular case of my own equation, viz. when 
A= oO, e=f. 


Here the factor 1/v is (roughly) proportional to the 
number of collisions per particle per second, and it is in 
that capacity that it appears in the equation. As I said 
in my former letter, it is impossible (at least with Van der 
Waals’s mode of interpreting 2(#z*)) to derive from this 
a cubic in v; even when the term @/zv* is introduced as a 
simple addition to  :—unless, for the express purpose of 
obtaining the indispensable cubic, we write 7/(v — 8) 
in place of (v-+ )/v, on the right-hand side; which is, 
practically, what Van der Waals does. The true mode of 
getting a cubic here, if we keep to Van der Waals’s inter- 
pretation of 2(z"), is to write 8(v — y) instead of 8/v. 
This can, to a certain extent at least, be justified ; the 
other method can not. 


a=0Q, 


On the question of the introduction by Van der Waals | 


of the factor (v- 4) v, whether or not it is applied alike to 
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p and to K, I regret to find that our views must continue 
to differ. For it appears to me that when once the various 
terms of the virial equation have been correctly extracted 
from the expression =(R7), we have no right to modify any 
of them. There seems therefore to be no doubt what- 
ever that the procedure in Van der Waals’s sixth chapter 
is entirely wrong in principle :—except in so far as (in the 
German version) he borrows some correct expressions 
from Lorentz. The meanings of v7 and of Z, in the term 
pv of the virial equation, are (from the very beginning of 
the inquiry) definitely’assigned as total volume and ex- 
ternal pressure :—so that this term cannot in any way be 
altered. No more can the term 3(m*)/3, or the ratio of 
these two terms. Van der Waals’s argument seems (for 
his pamphlet is everywhere somewhat obscure) to be that 
(when there is no molecular force) zz consequence of the 
Jinite diameters of the particles the pressure, for a given 
amount of kinetic energy, will be greater than if these 
were mere points. Perfectly true :—but we must seek the 
expression for this increase of pressure in the remaining 
parts of the term 3(R7), and wof artificially introduce it 
by diminishing the multiplier of # in a term already 
definitely extracted. And further, if this procedure of 
Van der Waals were allowed to pass without protest in so 
far as the term fv is concerned, I think that we should 


| logically be forced to treat the term Kv (not to the same 


but) to a very different factor :—for Aere the consideration 
of the finite volumes of the particles would appear to call 
for a reduced rather than an increased value of K ; and 
therefore analogy would require a multiplication of the 
term Kv by some such expression as (v + y)/v, where y is 
essentially Aosztive.—Yours very truly, 

P. G. Tat. 
Edinburgh, 17/10/91. 


NOTES. 

To-pay the Senate of Cambridge University will decide 
whether official inquiry shall be made as to the expediency of 
allowing alternatives for one of the two classical languages in the 
Previous Examination, either to all students or to any classes of 
students other than those already exempted. Everyone who 
devotes attention to questions connected with the higher educa- 
tion recognizes the importance of the issue, and the discussion 
of the subject has been followed with wide-spread interest. 


THE ordinary general meeting of the Institution of Mechanical 
Engineers began yesterday evening, and will be continued this 
evening, at 25 Great George Street, Westminster. The papers 
to be read and discussed, as we have already stated, are by Mr. 


| Samuel Boswell and Prof. W. C. Roberts-Austen, F.R.S. 


THE Geologists’ Association will hold a conversazione at 
University College, Gower Street, on Friday evening, Novem- 
ber 6. Members are invited to send exhibits, and to let the 
secretary know the nature of the object or objects they propose 
to show. 


AT the meeting of the Royal Horticultural Society in the 
Drill Hall, Westminster, on Tuesday, there was an interesting 
display of autumn foliage arranged for aesthetic effect. A lec- 
ture was delivered by Mr. H. J. Veitch, who urged that trees 
and shrubs in gardens and plantations should be selected, not 
only witha view to their summer beauty, but also with regard to 
their autumn hues ; and he had many suggestions to offer as to 
the various ways in which these hues may be most effectively 
contrasted. 

Pror. Boys has arranged his apparatus for the repetition of 
the Cavendish experiment in the basement of the Clarendon 
Laboratory, Oxford. The experiment will be proceeded with 


| immediately. 


WE regret to have to record the death of Dr. Philip Herbert 


Carpenter, F.R.S., the fourth son of the late Dr. W. B. Car- 
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penter, C.B., F.R.S. He was found dead in his dressing- 
room at Eton College, on Wednesday, October 21. At the 
inquest it was found that he had killed himself by the adminis- 
tration of chloroform during temporary insanity. Dr. Car- 
penter was in his fortieth year, and had been a science master 
in Eton since 1877. The following summary of his scientific 
work in given by the 77mes. Ile was amember of the scientific 
staff of the deep-sea exploring expeditions of Her Majesty’s 
steamships Lightning (1868) and Jorcupine (1869-70) ; and in 
1875 he was appointed assistant naturalist to Her Majesty’s ship 
Valorous, which accompanied Sir G, Nares’s Arctic expedition 
to Disco Island, and spent the summer sounding and dredging 
in Davis Strait and the North Atlantic. Dr. Carpenter devoted 
himself continuously from 1875 to studying the morphology of 
the Echinoderms, more particularly of the Crinoids, both recent 
and fossil. In 1883 he was awarded the Lyell Fund by the 
Geological Society of London in recognition of the value of his 
work, and in 1885 was elected a Fellow of the Royal Society. 
His chief memoirs and papers were as follows :—‘‘ Notes on 
Echinoderm Morphology,” i.-xi., 1878-87; ‘‘On the Genus 
Actinometra,” 1877 ; ‘‘ Report upon the Crinoidea dredged by 
H.M.S. Challenger,” Part I. *‘ The Stalked Crinoids,” 1885, 
Part II. ‘‘ The Comatulz,” 1888; ‘* Report upon the Coma- 
tula dredged by the U.S. Coast Survey in the Caribbean Sea,” 
1890. In conjunction with Mr. R. Etheridge, Jun., he prepared 
the ‘‘ Catalogue of the Blastoidea in the Geological Depart- 
ment of the British Museum,” 1886 ; and he also wrote nume- 
rous papers published in the Proceedings or Transactions of the 
Royal, Linnean, and Geological Societies. 


Mr. GEORGE SIBLEY, who was for many years well known 
as an engineer in India, and had also a considerable reputation 
asa traveller, died at his residence at Catherham on Sunday 
last at the age of ixty-seven. It is understood that Mr. Sibley 
has left a legacy for the purpose of founding engineering scholar- 
ships in the University of Calcutta. 


Dr. J. EDUARD POLAK, who died at Vienna on October 8, 
at the age of seventy-one, was one of the most eminent Persian 
cholars of his time. He went in 1851 to Teheran, where he lec- 
tured at the medical school, and became physician to the Shah. 
During his nine years’ residence in Persia he visited most parts 
of the country ; and on his return to Vienna he wrote his well- 
known work, ‘‘ Persien: das Land und seine Bewohner,” in 
which he presented an excellent summary of the knowledge he 
had acquired. In response to an invitation from the Shah, he 
again visited Teheran. He read before the Geographical and 
Anthropological Societies of Vienna many valuable papers on 
Persia and its antiquities. 


THE International Geological excursion in America, which 
started on September 2 last, ended on October 9 after a most 
successful and interesting trip. In all there were ninety geo- 
logists, and the arrangements as regards trains, &c., left 
nothing to be desired. The route chosen lay through the 
petroleum districts of Pennsylvania, the prairies of Wisconsin, 
Minnesota, and Dakotah, the corn-lands of North America, 
and the twin centres St. Paul and Minneapolis. From the 
Yellowstone River the party journeyed to the beautiful geyser 
region of the National Park, where they made a stay of seven 
days, then to the rising mountain district of Butte, as well as to 
the Mormon town situated in the middle of the salt wastes of 
the Great Salt Lake. They then skirted the table-lands in 
South Utah, and turned towards the Rocky Mountains, where 
they visited the chief places of geological interest, including 
Pike’s Peak, the Garden of the Gods, &c. At this point many 
of the party returned home, going by way of Chicago, Niagara 
Falls, and New York. The smaller number that remained 
undertook a laborious and exhausting expedition through the 
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| deserts of New Mexico and Arizona to the San Francisco 


mountains and to the Grand Caiion of Colorado; they visited 
a group of 165 volcanoes and craters, and also a deep valley 
the sides of which, with their many and various-coloured stones, 
fall 58co to 6000 feet tothe great Colorado River below. From 
this standpoint they had an excellent view of the materials com- 
posing the upper surfaces of the earth’s crust, and they could 
not but be struck by the magnitude and grandeur of the work 
accomplished by Nature in digging out this enormous river 
cafion. ‘The following are some of the places visited on the 
return journey: La Junta, Kansas City, Chicago, Niagara Falls, 
Albany, and Boston. Altogether the excursion was a thorough 
success, and the Americans deserve much credit for having 
arranged so good a programme for their visitors. 


ProF. RusseLt and his party have returned from the 
Alaskan wilds, which they penetrated to a distance of forty 
miles inland, from Icy Bay to the base of Mount St. Elias. 
They constructed a camp, and remaine| there two months, 
making geological surveys and taking observations, Prof. 
Russell says :—‘* We began the ascent of Mount St. Elias on 
June 3. Our progress was not obstructed until we reached an 
altitude of nearly 10,000 feet. Then we found glaciers. After 
many perilous adventures we attained the height of 14,500 feet. 
This has been the estimated height of the mountain, but we 
found it nearly 5000 feet higher. It was impossible for us to 
proceed any further, as we were suffering too much from the 
hardships already endured. Many of the men were exhausted 
and very weak. The Alaskan Indians were most hospitable 
to us.” 


THE report by Mr. James Dredge and Sir Henry Trueman 
Wood on their recent visit to Chicago is printed in the Journal 
of the Society of Arts (October 23). This report was presented 
last week to the Royal Commission which has been appointed 
to organize the English Section at the Chicago ‘‘ World’s Fair.” 
The Commission have decided to appoint the following Com- 
mittees: Finance, Fine Arts, Indian, Colonial, Engineering, 
General Manufactures, Electricity, Agriculture, Mines and 
Metallurgy, Textile Industries, Science and Education, Trans- 
portation; also a Committee of Ladies to correspond with 
the Ladies’ Committee at Chicago. They propose to invite the 
assistance of Chambers of Commerce as Local Committees. A 
prospectus relating to the Chicago Exhibition has been issued 
by the Royal Commission. 


THE Council of the Institution of Civil Engineers have issued 
for general circulation their regulations as to the admission of 
students. This is followed by an excellent account of the 
various educational institutions in the British dominions where 
instruction is given bearing on the profession of civil engineers. 


IN his report on the working of the Central Museum, Madras, 
during 1890-91, Mr. Edgar Thurston, the Superintendent, 
notes that he made two official tours in company with his taxi- 
dermists. During the first of these, as in several previous years, 
he stayed on Ramesvaram Island, where he was mainly engaged 
in the collection and preservation of marine worms and mol- 
luscan shells, which have since been sent to England and Ger- 
many to be worked up. Many specimens of the brightly 
coloured “‘ coral-fishes,” which abound over the fringing coral- 
reefs, were also preserved by the glycerine process introduced 
by Mr. A. Haly, of the Colombo Museum, for the preservation 
of colours. His stay on Ramesvaram Island completed, he paid 
a short visit to Tuticorin, to work out some doubtful points in 
connection with the anatomy of the pearl oyster. In his second 
tour he made large collections illustrative of the arts, industries, 
manufactures, and natural history of the places visited in the 
Bangalore, Hassan, Shimoga, and Mysore districts. These col- 


lections include Sravanbelgola brass-ware, Sorab and Sagar 
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sandal-wood carving, Channapatna silk and toys, Mysore in- 
laid ware, gold jewellery from Bélur, butterflies, lizards, snakes, 
&c. A report on this tour will be published after a further visit 
to the Mysore province, a large area of which remains to be 
explored. 


THE other day, Mr. Flinders Petrie delivered at the Owens 
College, Manchester, a most interesting address on exploration 
in Egypt. It had been thought, he said, that the immense 
mounds of rubbish indicating the sites of towns had been made 
on purpose, but they resulted from the natural decay of the 
mud-brick buildings. These heaps of ru‘ned walls and earth 
and potsherds rose even to eighty feet high in some places ; but 
other ancient sites were much less imposing, and might even not 
attract notice on the open desert. The higher the mound the 
longer the place had been inhabited ; and if the surface was of 
a late period, the earlier parts, which were most needed, were 
under such a depth of rubbish as to be practically inaccessible. 
Much could be known at first sight ; and prospecting had now 
become as scientific a matter in antiquities as in geology. 
Knowing, by a glance at the sherds on the top, what was the 
latest period of occupation of the site, and knowing the usual 
rate of accumulation of a mud-brick town—about five feet in a 
century —we could guess how far back the bottom of the mound 
must be dated.- Other remains had different indications. If in 
the midst of a great mound there was a wide flat crater, that 
was probably the temple site, surrounded by houses which had 
accumulated high on all sides of it. Speaking of the results of 
exploration, Mr. said that we now realized what the 
course of the arts had been in Egypt. In the earliest days yet 
known to us—about 4c0o B.c.—we found great skillin executing 
accurate and massive stonework, such skill as had hardly ever 
been exceeded. We found elaborate tools used, jewelled saws 
and tubular drills. Wesaw the pictorial arts as fully developed 
as they were for thousands of years Jater. 
this we were still feeling for. 


Petrie 


But what led up to 


To what uses did primitive men apply the stone hammers 
which they made in such large numbers? This question Mr. 
J. D. McGuire tries to answer in a paper in the American 
-inthropologist for October. Uis theory is that the hammer was 
probably ‘‘ the tool upon which races living in the Stone Age 
relied more than upon any other object to fashion stone imple- 
ments. ” 
into shape, but to rub or polish the implement after it had been 
shaped ; and, to illustrate this, he gives a figure representing 
a typical hammer of quartzite, from McMinn County, Tennessee, 
the periphery of which is pitted by use, while the flattened sides 
show that it must have been a rubbing-stone as well. To prove 
that the work suggested could be done by a stone hammer, he 
represents an axe of close-grained black porphyry, which he 
himself pecked out and grooved by means of such an imple- 
ment. The task occupied him about five hours. As ordinary 
stone axes are made of softer material, he thinks they were 
probably produced in a much shorter time. 


It was used, he thinks, not only to peck an axe or celt 


Dr. H. voN WLISLOCKI contributes to the current number 
of Globus a capital paper on the handicrafts of Hungarian 
gypsies, whom he has had many opportunities of observing. If 
we may judge from the illustrations, they have a considerable 
aptitude for design. In the summer they make bottles out of 
pumpkins, which they decorate with various drawings. On 
each bottle the space is divided into four zones, crosses being 
cut into the uppermost zone, serpents into the second one, 
circles into the third, and zigzag lines into the fourth, The 
crosses mean ‘‘ May you be happy!” the serpents, ‘‘ May you 
have no enemies!” ; 


the circles, ‘‘May you always have 
money!” ; the xs 


zigzag lines, ‘‘May you be healthy! 
3randy is kept in the bottles ; and when a guest is received, the 
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first gypsy who drinks says, ‘‘ May you be happy !” ; the second, 
**May you have no enemies!”—and so on. Pretty walking- 
sticks are als» among the things made by the Hungarian 
gypsies. On the top of one of those sketched in the article two 
female heads are admirably carved. These represent Ana, the 
Queen of the Keschalyis, or forest fairies, who dwell among 
the mountains, where they sit—three being always together 

on rocks, spreading out their long hair over the valleys, thus 
giving rise to mists. (Queen Ana lives in a black palace, and 
sometimes wanders over the world in the form of a frog. 
toads, and serpents 


Frogs, 
are her favourite animals. When she 
meets anyone in her natural form, she exclaims ‘‘ Ana! ”, 
which means ‘‘ Bring!” Should the person understand the cry 
and bring a frog, a toad, or a serpent, he is richly rewarded. 
If he fails to do so, he is either killed with a piece of a rock, or 
struck by some terrible malady. 


THE Zimes of October 22 has an interesting article on ‘‘ Our 
Position with regard to Rainfall,” compiled from the statistics 
published by Mr. Symons and the Meteorological Office. The 
rainfall during the present month has been so heavy that in 
many places the amount up to the morning of the 18th was in 
excess of the average for the whole month. In London this 
excess amounted only to 0°3 inch, while at Valentia Island and 
at Stornoway it amounted to nearly 2 and 3 inches respectively, 
and the amount which fell during the next few days has greatly 
increased the excess. But for the 10 years ending with 1839 
the rainfall over the United Kingdom differed only by 1 per 
cent. from the average of the last 50 years. The values for the 
present year, up to the 18th instant (as shown by the last Weekly 
Weather Report then published), were rather in excess of the 
average over the southern, midland, and western parts of Eng- 
land, and the north of Scotland, while in the re maining districts 
there was still a deficiency. For the whole period since the 
end of 1889, there was only one district, viz. Scotland (N.), 
in which the total fall was in excess of the average. In Scotland 
and the midland and south-western counties of England, the 
deficiency was still very large. The question is asked—Are we 
likely to have in the years immediately advancing more or less 
rain than during the last few years? While the question can” 
not be answered with absolute confidence, the grouping of years 
into decades or other regular periods eliminates most of the 
non-periodic variations, and shows whether any secular altera- 
tions are taking place. There is no doubt that since 1887, atall 
events, the rainfall over England has been much below the 
average ; and a consideration of all the facts leads to the con- 
clusion that such a period of scarcity is very likely to be followed 
by one of abundance, and that the coming few years will pro- 
bably be more rainy than those recently experienced, although 
possibly the increase will not occur in the summer months—at 
a time when it would be most noticed. 


THE new number of Petermann’s Mitteilungen opens with 
some interesting extracts from the diary of the late Dr. Anton 
Stecker, written during his journey in Abyssinia and the Galla 
countries in 1880-83. Stecker died before he had an oppor- 
tunity of writing a full and systematic account of his travels. 
In the present extracts he notes not only the physical charac- 


| teristics of the regions to which they relate, but the manners 


and customs of the natives. A good map makes it easy for the 


reader to trace his route. 


A GREEK gardener lately expressed the opinion that oranges, 
figs, olives, and grapes grown in Australia are inferior to those 
grown at Smyrnaand Athens. This having been brought to the 
attention of the Department of Agriculture, New South Wales, 


letters were addressed to the British Consuls at Naples and Mar- 


seilles asking for a consignment of the best varieties of grapes, 
figs, and olives grown in Italy and France. On receipt of these 
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cuttings, experiments are to be carried out at the most suitable 
of the experimental stations about to be established throughout 
the colony, with a view to the propagation of the finest varieties 
of the respective fruits. With the same object in view applica- 
tion has been made to Mr. T. Hardy, of South Australia, for a 
number of cuttings of various vines he has cultivated, and to Sir 
Samuel Davenport, of Beaumont, South Australia, for cuttings 
of the olive and fig trees grown by him, The whole of these 
cuttings will go to form the standard collections of all the 
different kinds of fruit which it is intended to establish at each 
of the experimental stations. 


Inthe Aevue Agricole, published in Mauritius, M. A. Daruty 
de Grandpré gives an account of his attempts to raise sugar-cane 
from seeds. The seeds were sent from Barbados by the 
Governor in March 1890. M. de Grandpré planted them with 
the greatest care, and after five days was fortunate enough to 
obtain five minute seedlings out of the hundred seeds used. 
The young plants he raised did not all prove equally vigorous, 
and he was able to save only one, which, at the time when his 
report was written, had formed a fine clump ot twenty shoots 
with long ribbon leaves. ‘‘I believe,” he says, ‘‘ that we may 
with reason cherish the most sanguine hopes from the propaga- 
tion of sugar-cane from seeds—more especially if we try an 
intelligent system of cross-fertilization of the varieties we pos- 
ess—rather than by planting cuttings, which maintain without 
Iteration the respective characteristics of the parent 
plants. ‘Thus we shall be able to supplement the weak points 
in our best varieties of sugar-cane by crossing them with others 
which are remarkable for the qualities it is intended to infuse 
jnto them, and we shall moreover obtain, by a process of selec- 
tion, a cane rich in 


ippreciable a 


saccharine matter, which will enable us to 
compete successfully against the highly improved sugar-beet.” 


Mr. A. W. Morris contributes to the current number of the 
Journal of the Bombay Natural History Society an interesting 
paper on abnormal horns of the Indian antelope. We have as 
yet little definite information as to the cause or causes of such 
abnormalities. Mr. Morris suggests that severe injuries to the 
skull, inflicted either during battle or through some accident, 

e the main causes that produce abnormalities, the horn on the 
injured side being thrown out ‘of its natural course by the con- 
cussion or damage sustained. 


THE Academy of Natural Sciences of Philadelphia prints in 
its Proceedings a list of the Echinoderms obtained by Mr. 
Frederick Stearns, of Detroit, 
years 1887 and 1888. The list has been drawn up by Mr. J. E. 
Ives. It includes a description of a new species of Amphiura. 


A VALUABLE revised 
William E. 


list of British Echinoidea, by Mr. 
Hoyle, has been printed in the Proceedings of the 
Royal Physical Society, Edinburgh, and is now 
separately. The author gives a brief diagnosis of each species, 
such as will enable the collector to identify it on the spot. 


issued 


Messrs. J. AND A. CHURCHILL have published a second 
edition of the English translation of Dr. A. Chauveau’s ‘* Com- 
parative Anatomy of the Domesticated Animals.” Dr. George 
Fleming is the translator and editor. In preparing the new 
lition, Dr. Fleming has kept in vicw the necessities of ad. 
vancing veterinary education in the English-speaking schools. He 
has introduced, therefore, a considera ble number of ‘‘ amend- 
menis, alterations, and additions.” 











MEssxs, HENRY SOTHERAN AND Co. 
work entitled ‘Game Birds and Shooting Sketches,” 
Millais, F.Z.S. 


propose to issue a 


by J. G. 
The work will illustrate the habits, modes of 


capture, and stages of plumage of game birds, and the hybrids 
and varieties which occur among them. 
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| the same length as that of a synodic rotati 


THE University College of North Wales has issued its 
Calendar for the year 1891-92. 

LECTURES on the following subjects will be given at the Royal 
Victoria Hall on Tuesday evenings month of 
November :—November 3, Mr. F. W. ** Some Very 


during the 
Rudler, 


Ancient Britons”; November 10, Dr. Rideal, ‘‘ London 
Fogs”; November 17, Dr. W. D. Halliburt af ‘Skin and 
Sones” (second lecture); November 24, Rev. C. E. Brooke, 


** A Holiday in the Far West.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a White-fronted Lemur (Lemur albifrons 2 
from Madagascar, presented by Mr. J. M. Nicholl ; a Ring- 
tailed Coati (Nasua rufa) from South America, presented by Mr, 


A. D. Watson ; a Buffon’s Skua (.Stercorarius parasitica), North 
European, presented by Mr. Edward Hart, F.Z.S. ; two Com. 
mon Cuckoos (Cucu/us canorus\, British, presented respectively 
by Mr. H. Lindsay and Miss 0: a Burbot (Lota vulgar 


from the Trent, presented by Mr. F. Le 
Monkey (M/acacu 
(Midas rosalia) from South-Ea 


Burrows ; a Macaque 
s cynomolgus 2) from India, a Lion Marmoset 
t Brazil, an Australian Cassowary 


(Casuarius australis) from Australia, deposited. 


OUR ASTRONOMICAL COLUMN. 


THE ZopDIACAL LIGHT AND AUR E.—On the 


ln 








that the zodiacal light is an extension of the solar coronz i 
that the latter mainly consists of light reflected from meteoritic 
particles circling round the sun over the pe t zones and parallel 


to the plane of the equator, Mr. M. A. Veeder explains 
(Rochester Academy of Sciences, January 26, 1891) why in 
middle jlatitudes the phenomenon is brightest in March and 

October, in the former case after sunset, and in the latter before 
sunrise, and also the fact that at these times one margin of the 
band is better defined than the other, and more exactly included 
within the plane of the ecliptic, whilst at other seasons there is 
decreasing brightness, and both edges become ill-defined. 

An investigation of observations ‘of ‘aurorze and magnetic per- 
turbations shows that they may be arranged in periods having 
m of the sun. And 
it appears that the areas most frequented by sun-spots are most 
actively concerned in the production of aurore. Extending the 
research, Mr. Veeder believes that the belt-like distribution of 
atmospheric pressure about the magnetic poles as a centre is 
very largely dependent upon mag gnetic induction of: solar volcanic 
origin, conveyed from the sun to the earth through the medium 





| of the coronal extensions referred to above. 


in the Bahama Islands in the 


Comet ¢ 1891.—The following orbit has been comp 
Prof. Campbell for the comet discovered by Prof. Barn on 
October 2 
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On October 30 the comet is in the position R.A.) 
Decl. — 54° 43’. It is therefore not visible in our la 


Two New ASTEROoIDS.—A new minor planet, (3), of the 





thirteenth magnitude was discovered by M. Charlois on October 


oo * 
8, and another, C=), by Dr. Palisa on October 11. 


The latter observer has given the name of Thora to & 


| i) iD 
Iga to (34), and Fraternitas to 
Olga to (3°), Coo? 


DovBLe Stars.—Mr. S. W. Burnham announces that he 
- preparing a general catalogue of all the double stars discovered 
by him, and would be glad to receive any unpublished measures 
of them, Nos. 1 to 1224. 

Jupirer’s First SATELLITE.—Some recent observations 
made at Lick Observatory show that the first satellite of Jupiter 
is ellipsoidal, and that one of its longer axes is directed to the 
planet's centre. 
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THE INTERNATIONAL METEOROLOGICAL 
CONFERENCE. 


NATURE 


“T’HIS meeting, which was more or less of a private character, | 
as it was not organized in any way through diplomatic | 


channels, took place at Munich from August 26 to September 2. 


was attended by 32 members, representing most European and 
some extra-European countriés. As to the latter, the United 
States contributed four members, while Brazil and Queensland 
sent one each. Roumania and Bulgaria for the first time took 
part in one of these meteorological gatherings. Dr. Lang, the 
head of the Bavarian meteorological system, was appointed 
President, and Prof. Mascart (Paris) with Prof. Harrington 
(Washington) Vice-Presidents. The Secretaries were Dr. Erk 
(Munich), Mr. Scott, and M, Teisserenc de Bort (Paris). 

The following is a brief summary of the most important 
practical results and recommendations of the Conference. 

All temperatures putlished after 1901 are to be referred to 
the readings of the air thermometer. Actinometrical observa- 
tions are not held to be sufficiently certain to justify their general 
introduction. The application of a ventilating arrangement to 
wet-bulb thermometers was recommended. A’ain.—It was 
decided to count as days of rain those on which 0005 inch 
(o'r mm.) of rain was measured, and to print monthly the 
number of days on which 0’05 inch (or t mm.) fell. Snow.—A 
note is to be made in monthly schedules of the number of days 
on which about half the country surrounding the station is under 
snow. Clouds.—A new classification of clouds to replace 
Howard's, proposed by Prof. Hildebrandsson and the Hon. R. 


Abercromby, was adopted by a large majority, England and the | 


United States being dissentients. A committee was then ap- 
pointed to consider the question of typical cloud pictures in 


general, taking the above classification more or less as a basis of | 


arrangement. A report was also received and adopted on the 
observation of the motions, &c., of cirrus and other high-level 
clouds. /Vind.—Robinson’s anemometer was the only form of 
instrument discussed. It was decided that no instrumental 
results should be published unless the instrument had been 
previously compared with a standard, either directly or in- 
directly. 7me.—A proposal to recommend the adoption of 
universal or zone time was emphatically rejected, on the ground 
that local time can alone be used for climatological inquiry. It 
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variation was the same as in air, but at all the other points the 
effect was reversed—that is, the temperature fell from 6 a.m. to 
3 p-m., and rose during the night. It also appears from the 
observations that Fourier’s theory of the differential relation 
existing between temperature, time, and depth of thermometer 


{ | represents very well the propagation of heat i ‘ fici 
It was held in the building of the Technical High School, and | j.¢, 7 0 ae eee 


Jayer of soil, and that the coefficient of conductivity of 


| this layer for determined conditions of humidity may be 


deduced from observations of underground temperatures. 
A certain thickness of earth protects the roots of plants 
from the effects of a sharp frost, tut it may not be equally effi- 
cacious against a long one of less intensity, for the velocity of 
propagation of a variation of temperature, and the depth at 
which this variation is felt, depends upon the duration of its 
period. A layer of grass, covering soil, has the same protecting 
effect during the winter as that of about 50 cm. of mould.—Re- 
searches on the cause of rheumatic diathesis, by M. F. P. le 
Roux.—Observations of Wolf’s periodic comet, made at Algiers 
Observatory with the telescope of 0'50 m. aperture, by MM. Ram- 
baud and Sy. Observations for position were made on August 
4, 5, 8, and 31, and on September 7.—On the reduction, to a 
canonical form, of equations from derived partials of the first 
order and the seeond degree, by Mr. Elliot.—On cyclic systems, 
and on the deformation of surfaces, by M. E. Cosserat.—Calcu- 
lation of the magnetic rotation of the plane of polarization of 
light, by M. G. Hinrichs. The simple law connecting the 
rotation of the plane of polarization with the thickness of 
the medium traversed is shown to be applicable to the mole- 


, cular rotation of a normal paraffin.—On a new method for 





was further decided in all publications to insist on commencing | 


the day with midnight aso hours. Gravity correction.—It was 
decided to introduce the practice of correcting barometrical 
readings for the force of gravity at lat. 45° after the beginning 
of the year Igol. 

Mr. Wragge, for Queensland, and Captain Pinheiro, for Brazil, 
gave interesting notices of what is being done for meteoro- 
logy in their respective countries. It was resolved that an 
International Meteorological Committee should be constituted to 
prepare for a possible Congress in Paris in the year 1896. The 
Committee is to consist of 17 members, of whom 14 were elected, 
and it was decided to fill the 3 vacancies by the co-option of 
extra-European meteorologists. The officers of the Committee— 
Messrs. Wild and Scott—were reappointed. 

The questions relating to terrestrial magnetism were referred 
by the Conference to a special sub-committee, whose decisions 
will appear in the published report of the proceedings. 


SOCIETIES AND ACADEMIES. 
ParIs. 

Academy of Sciences, October 19.—M. Duchartre in the 
chair.—Memoir on the underground temperatures observed at 
the Muséum d’Histoire Naturelle, during the winter 1890-91, 
by M. Henri Becquerel. 


vegetation, whilst the other had grass and some plants growing 
upon it. 
pe sale were taken at five points, having depths ranging 
between 5 cm. and about 60 cm. The observations extend 
from November 1, 1890, to March 31, 1891, the temperatures 
being taken at 6 a.m. and 3 p.m, daily. These have been 
plotted, and the resulting curves strikingly show the variations 
which occurred in the interval, and the extinction of detail with 
increased depth. The diurnal variation at the greatest depth 
was a few tenths of a degree, whilst that of the air was about 
14°. At a depth of 18cm. beneath the sandy covering the 
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A thermo-electric arrangement was | 
used for the determination of the temperatures beneath two | 
surfaces, one of which was covered with sand and devoid of | 


The two soils were similar, and in each case the | 


estimating nitric acid and the total nitrogen, by M. E. Boyer. 
The method is founded upon the reduction of nitric acid to am- 
monia, by oxalates and sulphur, in the presence of soda-lime.— 
On the action of nitric acid on dimethyl-ortho-anisidine, by M. 
P. van Romburgh.—On the glo/ulicide power of blood serum, 
by M. G. Daremberg. The authorterms ‘‘ pouvoir globulicide” 
the power possessed by the serum of the blood of one animal to 
destroy the red corpuscles of the blood of another of a different 
species. And the destructive power of serum for microbes is 
called ‘‘ pouvoir microbicide.” The effects produced in each case 
have been studied.—On the nature of the movement of the 
chromatophores of Cephalopods, by M. C, Phisalix. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 
ELECTRICAL ENGINEERING. 


A Course of Lectures will be given on the Elementary Portions of the 
Theory and Practice of the Electric Distribution of Light and Power with 
Alternating Currents, Self and Matual Induction, Phas=-diffzrence between 
Currents and Pressures, Transfor ners, Safety Devices, High Pressure 
Mains. Telegraphy, Telephony, by Prof. W. E. AYRTON, F.RS. on 
MOND AVS and WEDNESDAYS, at 3 p.m., commencing MONDAY, 
MAY 11, 1891. 

Fee for the C ourse, 1} Guineas. 

Application to j in the Course should be made to the Dean, City and 
Guilds Central Institution, Exhibition Road. S.W 


W. C. UNWIN, Dean. 
JOHN WATNEY, Hon. Sec. 
City and Guilds of London Institute, 
Gresham College, E.C. 


THE VICTORIA UNIVERSITY. | 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine) will be held in Owens College, Manchester ; University College, Liver- 
pool ; and Yorkshire College, Leeds, on MONDAY, JUNE 1s, and fol- 
iowing Days. 

A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpoo! ; and Yorkshire College. Leeds, on ‘I HURSDAY, JUNE 
11, and following Days 

Notice (in writing) of intention to be present mu-t be sent on or before 
June 1, to the University Rectstrar, from whom conditions of entrance 
and other particulars can be obtained. 

Manchester, May i891. 


ZOOLOGICAL SOCIETY OF LONDON. 
ZOOLOGICAL LECTURES, 


A Course of Six Lectures wi'l be delivered in the Lecture Room at the 
Society’s Gardens. Regent's Park, on THU ge ts at 5 pm., com- 
menc ng THURSDAY, MAY 28, by Mr. F. E. BEDDARD, M.A., Pro- 
sector to the Society, and Wavis Lecturer. 


1891. 


Susyect— 
ANIMALS LIVING IN THE ZOOLOGICAL SOCIETY’S 
GARDENS. 
Fee for the Course (including admission to the Gardens on the days of 
Lectures), 5s. 
Tickets may de obtained from Mr. F. E. Bepparp, Zoological Society's 
Gardens, Regent’s Park, N.W. 


THE 





P. L. SCLATER, Secretary. 


COUNTY OF SOMERSET. 
ORGANIZING SECRETARY OF TECHNICAL EDUCATION, 


The County Education Committee propose to appoint an ORGANIZING 
SECRETARY, ata Salary not exceeding £400 a year and Travelling Ex- 
penses, Office and Clerical Assistance provided. ‘The Appointment will be 
terminable by six months’ notice on either side, and the pers»n appointed 
will be required to devote his whole time to the duties of the office. 

Applications, with Testimonials, to be sent to the CLERK of the C ueety 
Education Committee, 24 Prince's Street, Yeovil, on or before MAY 16 

N.B. — Copies of the Scheme under which the County Education Com- 
mittee are acting, and further particulars as to the duties required, can be 
had, on applic ation to the CLERK at the above address. 

Dated Yeovil, April 28, 1891. 


ROYAL INSTITUTION OF GREAT | 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

H. GRAHAM HARRIS, Esq., M.Inst.C.E., will, on SATURDAY 
NEXT (May 9), at Three o’Clock, begin a Course of Three Lectures on 
** ‘The Artificiai Production of Cold.” 

Subscription to this Course, 
Season, Two Guineas. 


Half-a-Guinea ; to all the Courses in the 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


ROYAL DUBLIN SOCIETY, 
LIBRARIAN AND EDITOR. 


Applications for the Office of Librarian and Editor of Scientific 
tions will be received on or b=fore MAY 

For particulars apply to R. J. hy Restansien, Royal Dublin Society, 
Kildare Street, Dublir 


Publica- 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROAD 
BIRMINGHAM, 


Who last week sent to his subscribers Chetophora elegans, with sketch and 
description. Other objects available now are Volvox globat or, Melicerta 
ringens, Floscularia cornuta, Cristatella mucedo; also Amceba, Vorticella, 
Hydra, Crayfish, Dogfish, Amphioxus, and other Specimens for Biological 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, Post Free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


FIRST-CLASS MICROSCOPE for SALE. 


Becx’s International Binocular Stand with Fittings. good as New, 
and Cabinet to hold 500 Objects. Cost £148. Also an 84-inch Reflecting 
Telescope. Speculum by Wirn. Mirror and E ye piece by Brown ING. 
Alt-azimuth Stand. Definition First-class. Price of both £125.—Apply, 
by letter only, to ‘‘W. D.,’’ 28 Marlboro’ Road, Upper ‘Holloway, 
London. 





THE “LONDON BOTANICAL FIELD 
CLASS, Conducted by Mr. SPENCER MOORE, F.L.S. _ Pro- 
spectus on Personal Application at Messrs. Stanrorp’s, Cockspur 
Street, Charing Cross, or( Post free) from Mr. Mo ore, The W oodhouse, 
Upper Richmond Read, Pu: ney. S.W. 





FOR SALE.- —Copies of Symons'’s “ British 


Rainfall.’” 1874-76-7 &0-81-82-83-84.—Mr. Firres (Messrs. Phillips, 
Mills, & Co. ), 12a Pr: bt Serest, Pad dington. 


AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 
altered Substances employed as Fertilizers; also the various Minerals that 





| produce the Colouring of Soils, &c. 


SIXTY SPECIMENS IN STRONG CABINET 
with Handles, and with Wooden Partition, 


Price £3 10s. 


Specimens about 3 x 2 inches. 


so as to avoid Packing, 


TREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass) and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chi sels; Collecting — and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals. Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaL AGricuL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recen ly 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 

THIS 


HOLLOWAYS PILLS |aeename 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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MESSRS. MACMILLAN & CO.’S NEW CHEMICAL WORKS. 


ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
Just Piblished, 8vo, Cloth, 145, net. 


A HISTORY OF CHEMISTRY FROM ‘THE EARLIEST 
TIMES TO THE PRESENT DAY. 
BEING ALSO AN INTRODUCTION TO THE STUDY OF THE SCIENCE. 


By ERNST VON MEYER, Ph.D., 


Professor of Chemistry in the University of Leipzig. 





Translated, with the Author's sanction, by GEORGE McGOWAN, Ph.D., Demonstrator in Chemistry, University College of 
North Wales, Bangor. 




















isto» ry of Chemistry the att. mpt has bee thin short « ni pass th de velopment of chem tnowledge, and especiat 
A f ch hemistry Z ~ed from ‘hei ir earliest beginnings up to th sent day. After a genera 
tain directions followed : ages, the growth of particular branches of the ence has been more or lk. 
In the general descripti eat ¢ been laid upon the genesis of partic ular ideas, and their expansion int 
prehen theories. In th l secti ther hand, the attempt has been made to collect together fundamental facts 
lear a des »ipti on as possible o, he ti stion. he author has endeavoured to give a fair sys 
bortant theories and facts now kno t. and h ventured the attempt tocar 
he present day. The transiat he ¢ full concurrence, and a considerable number of smail alterati 
au made Jor this edition, whit h, while they may reasonably be supposed to have improved the book, have not altered its characte? 


the slightest degree. 

SPEAKER.—* A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

MANCHESTER GUARDIAN.—* Dr. McGowan has done his work with commendable care. The part of the history 
from Boyle to Lavoisier, which requires handling with the broadest grasp, is treated with admirable judgment. The perspective of 
the period is maintained true to fact.” 

SCO7TSMAN.—“ The book is an admirable one in every way. Beginning with the origin of chemistry as found in alchemy, 
it traces the history of the science down to the present time. The author gives a clear account of the genesis of chemical theory, and 
at the same time presents a comprehensive history of the progress of knowledge of the various departments. The account of the 
development of the atomic theory is particularly well done.” 


NEW AND THOROUGHLY REVISED EDITION. 
Just Published, 8vo, Cloth, 18s. 
ACOMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY 


By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCIHORLEMMER, F.R.S. 8vo. 


Vou. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part III. New and thoroughly Revised Edition, 

* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
te pripare an entirely new edition of this part, including all the more important work published up to the dat te of going to press... . They would draw 
special attention to the ~enewed discussion of the const titution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
products of Benzene —Extract from the PREFACE. 

CHEMICAL NEWS.—‘ Asa systematic treatise on chemistry, the work, taken in its entirety, has no equal in the English 
language,”’ 
PROF. OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 
Demy 8vo, Ios. net. 


OUTLINES OF GENERAL CHEMISTRY. By Wituetm Ostwa_p, Professor 


of Chemistry in the University of Leipzig. Translated, with the Author’s sanction, by JAMES WALKER, D.Sc., 
Ph.D., Assistant in the Chemical Department, University of Edinburgh. 


°° This hood is designed to meet the requireme nts of the student who, while not nny ng to devote himself to the detailed study of G neval 


Chemi tistry, still wishes to ‘follow intelligibly the pres ress recently made in this important th of science. The book has already established itself in 
Germany as the standard text-book on “the subject. 

T/MES.—‘*‘ One of the most important features of this treatise is the prominence it gives to the exposition of what the author 
calls the epoch-making theories of solution and electrolytic dissociation, due respectively to Van’t Hoff and Arrhenius.” 

ACADEM Y.—** All these subjects are handled with masterly clearness. The book, moreover, is written in an interesting 
manner, and we are sure that it will prove an attractive and valuable addition to the library of all students and teachers of 


chemistr 
- WORKS BY PROF. IRA REMSEN. 
Crown 8vo, 6s. 6d. 
COMPOUN DS OF CARBON ; or, Organic Chemistry, an Introduction to the 
Study of. By IRA REMSEN, Professor po Re Mm in ‘the ~ Hopkins U niversity, U.S.A. 
Crown 8vo, 6s. 
AN INTRODUCTION TO THE STUDY. OF CHEMISTRY (INORGANIC 


CHEMISTRY). By the Same. ™ ‘ as 
cap. Svo, 2s. 
THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By the 
Same. 
8vo, 16s. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By the Same. 


MACMILLAN AND CO., LONDON. 
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Now Ready, in One Large 8vo Volume, Cloth, 779 Pages, and 


Illustrated with 357 Figures, Price 25s. 


MAMMALS 


LIVING AND EXTINCT. 
WILLIAM HENRY FLOWER, C.B., F.R.S., D.C.L., 


Director of the Natural History Departments, British Museum ; 
AND 


RICHARD LYDEKKER, B.A. 


In One Volume, 4to, Cloth, Price 12s. 6:2. 


ZOOLOGICAL ARTICLES 


Contributed to the Encyclopedia Britannica. 


By E. RAY LANKESTER, M.A., LL.D., F.R.S., 


Deputy Linacre Professor in the University of Oxford. 


To which are added Kindred Articles by 
Professors W. J. SOLLAS, LL.D., F.R.S., L. 
A. A. W. Husrecurt, LI..D., A. G. 
’, A. HERDMAN,’ D.Sc. 


von GRAFF, Ph.D., 
BourneE, D.Sc., and 


London : 


ADAM & CHARLES BLACK, Soho Square. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 64, 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 
HOW TO WORK oo THE MICROSCOPE. _ 100 
Plates. ars. (Harrison.) 
THE MICROSCOPE IN MEDICINE, 86 Plates. ats. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. ‘5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
THE ‘*‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §5s. 62. 
London: J. & A. CHURCHILL. 


Now Ready. 
Pp. xi., 361; Demy 8vo, with 2 Plates and 65 Woodcuts, Price ros 


TELESCOPIC WORK 
FOR STARLIGHT EVENINGS. 
By WILLIAM F. DENNING, F.R.A.S. 


(Formerly President of the Liverpool Astronomical Society). 


TAYLOR & FRANCIS, Red Lion Court, Fleet Street, E C. 


Just Published, 12s, 6d. net. 


INDEX OF SPECTRA. Revised Edition, 
greatly Enlarged. By W. MARSHALL WATTS, D.Sc., with Intro- 
duction on the Method of Measuring and Mapping Spectra. Indis- 
pensable to spectroscopic inquiry. 

** Dr. Watts is to be congratulated upon the completion of his great un- 
dertaking. ‘Ihe bc ok will be heartily welcomed by all who are engaged 
in spectroscopic work, and no recommendation of ours is needed.”— 
Nature. 

Post free from ABEL HEYWOOD & SON, Manchester, on receipt of 

P.O.O. for 13s. 


CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragonflies, LAND AND FRESH- 
WATER SHELLS, offered at cheap prices.—H. FRUHSTORFER, 
Naturalist, care of German Consulate, Soerabaia, Java. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 








| PRACTICAL GEOLOGY (Aids in) ; 








CHARLES GRIFFIN & GO.’S NEW LIST. 


E1icuHtw Awnnuat Issugz. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 
BOOK for 1891). Compiled from Official Sources, and comprising, 
hesides other (Official Information. Lists of the Papers read during 
1890 before every Society of importance in the United Kingdom. 


** An INVALUABLE index to the literature of British science.” — Westminster 
Review. 
NEW BOOK BY PROF. ROBERTS-AUSTEN, C.B., F.R.S. 


METALLURGY (An Introduction to the 
Study of). By Prof. ROBERTS-AUSTEN, C.B., F.R.S. of the 
Royal Mint and the Royal School of Mines. In Large Crown 8vo, 
with numerous Illustrations and Tables, Cloth, 7s. 6d. 

‘Will be INVALUABLE, not only t» the student of Metallurgy. but also to 
those whose knowledge of the art is far advanced.””"— Chemical News. 
with 
A. J. COLE, F.G.S., Professor of 
In Large Crown 8vo, with 


a Section on Palzontologyv. By G. 
Geology, Royal College of Science, Dublin. 
numer us Illustrations, Cloth, ros. 6d. 
‘**A more useful work for the geologist has not appeared in handy form.”’ 
— Scott. Geo. Magazine. 


A ZOOLOGICAL POCKET-BOOK; or, 
Synopsis of Animal Classification Comprising Definitions of the Phyla, 
Classes, and Orders. By Prof. EMI1,SELENKA. From the Third 
German Edition. By Prof. AINSWORTH DAVIS, University Col- 
lege, Aberystwyth. Interleaved for the Use of Students. Limp Cloth, 4s. 


THE DESIGN OF STRUCTURES: a 
Practical Treatise on the Building of Bridges, Roofs, &c. By S. 
ANGLIN, M.E., Royal University of Ireland, C.E. In 8vo, with 
numerous Illustrations and Tables, 16s. 

“This work can be confidently recommended to engineers, for after 
careful perusal we have nothing but praise for the work.’”"—NaTURE. 


ELECTRICAL RULES AND TABLES (a 
Pocket-Book of) for the Use of Electricians and Fngineers. By J. 
MUNRO, C.E., and Prof. A. JAMIESON, F.R.S.E , M.Inst.C. E., 
M.I E.E. Seventh Edition, Pocket Size, Leather, 8s. 6a. The Seventh 
Edition has been Revised and Enlarged to 680 Pages. 

“Wonderfullv perfect. . Worthy of the highest commendation we 
can give it.” —LZlectrician. 


London: Strand. 


From WALTER SCOTT'S LIST. 


CHARLES GRIFFIN & CO., Exeter Street, 


Crown 8vo, Cloth, Price 3s. 6¢. per Volume; Half Morocco, 6s. 6d. 


per Volume. 


THE CONTEMPORARY SCIENCE SERIES. 


Epitep By HAVELOCK ELLIS. 
LATEST ADDITION. 
THE EVOLUTION OF MARRIAGE. 


By CH. LE1OURNEAU, General Secretary to the Anthropological 
Socety, Paris, and Professor in the School of Anthroy ology, Paris. 

An ethnographical summary of the facts regarding the origin and growth 
of marriage and the family among savages, barbarians, and in civilization, 
with hints as to its probable evolution in the future. In writing this history 
of marriage, Prof. Letourneau is concerned less with theories than with facts, 
which are arranged under the headings of the various races and periods of 
civilization. 

TO BE ISSUED SHORTLY. 
BACTERIA AND THEIR PRODUCTS. 
By Dr. SIMS WOODHEAD. 


Includes a full discussion of the causes of Hydrophobia, Cholera, Diph- 
heria, and Consumption, dealing especially with Dr. Koch’s discovery. The 
work will be copiously illustrated by micro-photographs of Bacteria, &c. 


London : WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


Post Free for Six Stamps. 


A New Classified Catalogue (No. 107) of 
Important Works for Sale on 


BOTANY : 


Part 11.—General Works and Monographs on the Phanerogamia ; Morpho- 
logy and Physiology of Plant Life ; Biographies and Portraits of Botanists ; 
Pre-Linnean Botany, Herbals, &c.; Works of Linnzus; Serial Publications, 
Transactions and Periodicals. 1100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, May 7. 

Cuemrcat Society, at 8.—Ballot for the Election of Fellows. —The Action 
of Alkalies on the Nitro-Compounds of the Paraffin Series : Prof. Dunstan 
and T. S. Dymond.—The Addition of the Elements of Alcohol to the 
Ethereal Salts of Unsaturated Acids: Prof. Purdie and W. Marshall.— 
On some New Addition Compounds of Thiecarbamide affording evidence 
of its Constitution: Prof. Emerson Reynolds.—On the Action of Acetic 
Anhydride on Substituted Thiocarbamides and an Improved Method of 
preparing Aromatic Mustard Oils. 

Linnean Socrery. at 8. —On the Anatomv of the Genera Pteryogotus and 
Slimonid, and their Relationship to the Recent Arachnida. by Maleolm 
Laurie.— Observation on the Diseases o the Cocoa-nut (Cocos nucifera, 
L.); M. Cresse Potter. 

INSTITUTION OF Erectricat ENGIneers, at 8.—On some Fiffects of Alter- 
nating Current Flow in Conductors having Capacity and Self Induction : 
Dr. J. A. Fleming.—Some Prints connected with Mains fur Electric 
Lighting: W. H. Preece, F.R.S. 

RovaL INSTITUTION, at 3.— Recent Spectroscopic Investigations : 
Dewar, F.R.S. 


Prof. 


FRIDAY. 
Rovat ASTRONOMICAL Society, at 8. 
Inetrtytion or Civit ENGINEERS, at 7.30.—Malta Dockyard Caisson : 
J. Walter Brown. 
Amateur ScientiFic Society, 
A. H. Williams. 
RovaL INSTITUTION, at 9.—Liquids and Gases: 
F.R.S. 


May 8. 


at 8.—The Geology of Sutherlandshire : 


-rof. W. Ramsay, 
SATURDAY, Mav o9. 

Puysicat Society (at Cambridge), at 2.30. 

Rovat Botanic SOcierTy, at 3 45 

AmaTeur Screntiric Socrety.—Excursion to Aylesbury (leaving Euston 
by 9 15 train). 

Rovat INSTITUTION, at 3.—The Artificial Production of Cold : 
Harris. 


H. Graham 


MONDAY. May tt. 


Rovat GEoGRAPHICAL Society, at 8.30.—The Benue and its Northern 


Tributary, the Kibbe (illustrated by the Oxyhydrogen Lantern): Major 
C. M. Macdonald. 
InstitrTion oF Civtt ENGINEERS, at 2.—Students’ Visit to the Royal 
un Factory, Woolwich. 
TUESDAY, May 12. 
Society or Arts, at 8.—Glass Painting: H. Arthyr Kennedy. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—Qn the Origin and Sacred 
Character of certain Forms of Ornament in the South-East Pacific : 


Charles H. Read 

InstitrTion or Civit Fnoinrers, at 8.—Ballot for Members.—On Rail- 
way Train Lighting : William Langdon. (Discussion.) 

PuoTocrapuic Society, at 8.—Photographic Methods of obtaining 
chromatic Impressions : Leon Vidal 

Rovat InstrruTioNn. at 3.—Bacteria: their Nature and Functions (the 
Tyndall Lectures): Dr. Edward E. Klein, F.R.S 


WEDNESDAY, May 13 
Society or Arts, at 8.—Fast and Fugitive Dyes: I 


THURSDAY, May 14. 

Rova Society, at 4.30. 

MaTHEMATICAL Societv, at 8.—Functions determined from their Dis- 
continuities and Boundary Conditions ; and on a certain Riemann Sur- 
face: Prof. W Burnside.—On the Disturbance produced bv an Element 
of a Plane Wave of Sound or Light: A. B_ Basset, F.R S.—Relations 
between the Divisors of the First x Numbers: Dr Glaisher, F.R.S.— 
Wave Motion in a Heavy Heterogeneous Liquid: A. E. H. Love. 

Society or Ants, at 4.30.—Description of the Growing Uses of Tussur 
Silk in the European Textile Manufactures : Thomas W rardle. 

Ine ciTUTION OF ELECTRICAL ENGINEERS, 8.—On some Effects of Alter- 
nating Current Flowin Conductors having Capacity and Self-Induction: 
Dr. J. A. Fleming.—Some Points connected with Mains for Electric 
Lighting: W. H. Preece, F.R.S. (Discussion ) 

Rovat InstituTIoN, at 3.—Recent Spectroscopic Investigations: Prof. 
Dewar, F.R.S. 


Poly- 


>rof. J. J. Hummel. 


FRIDAY, May 15. 
Rovat InstiTuTICN, at 3.—Crystallization: Prof. G. D. Liveing, F.R.S. 
SATURDAY, May té6. 
Rovat InstiTUTION, at 3.—The Artificial Production of Cold H. Graham 


Tris, 


CATALOGUE (230) OF BOOKS ON THE 
MATHEMATICS, PURE and APPLIED; containing 


NATURE , 


VOLUME OF THE CHEAPER EDITION OF 
DR. A. R. WALLACES WRITINGS. 
Just Published, Crown 8vo, Cloth, 6s. 
NATURAL SELECTION AND _ TRO- 
PICAL NATURE. Essays on Descriptive and Theoretical Biology. 
By ALFRED RUSSEL WALLACE. Uniform with the ‘* Malay 
Archipelago,” 
MACMILLAN & CO., LONDON. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 
Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 19} X 19 X 3, similar in design 
to the late Dr. Percy’s. 


NEW 





LESSONS GIVEN, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolesite with Porphyritic 
Augite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaraLoGues Post Free. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 

Lonpon, S.W. 





89 FutHam Roap, 








Excellent ¢ Copies of the. actual, natural | Handwriting, also 


many Works of the OLD MATHEM ATICIANS, Mathe- | 


matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 96 Pages. Free on Application. 


Transactions of the Royal Society of London 


from 1836 (Part 2) to 1876, as issued ‘ 430 00| 
Proceedings of the Royal Society of London, 

Nos. I to 270 (1854-88) si 6 100 
American $¥ournal of Mathematics, Vols. I » to 

XII. (1890) I2 120 
Proceedings of Cambridge Philosophical Society, 

Vols. 1 to 7, Part 2 (all published) .. 440 


Quarterly Fournal of en V ols, I to 24 
(1890) ... jo 00 


M ACMILLAN & BOW ES, ‘Condi 


of Drawings, Music, even of elaborate Sketches, Pro- 
one, Pians (up to Double-Elephant size), Shorthand, and 
Fype- Writing, are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &<. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester 


SUBSCRIPTIONS TO “* NATURE. ¥ 





d. 
re 
Half-yearly. 2. 2 ec cere cscss 8 E 
Quarterly cin Be 

To the United States, the Continent, &e. : 
MC coe dé oe ue s'2 + + Se 
ee Seer e sees ee ES 
Quarterly .. oe eee eo ee 

To India, China, and Japan :— 
Venrly. - cc ccc ccceecsseecs 38 © 
Halfyearly. .. 1... 4... +++ 16 6 
SS Peer eee . 8 6 


Money Orders payable to MA CMILLAN & CO, 
_ OFFICE: 29 BEDFORD _ STREET, SrrRAND, W.C 
Instrument Company, Cambridge. 


On application to the above address a Price List of 
Instruments will be sent. 


Illustrated Descriptive List sent on receipt of rs. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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MESSRS. MAGMILLAN & GO.’$ PUBLICATIONS. 


LAW AND POLITICS. 


THE ENGLISH CITIZEN. A Series of Short 
Books on his Rights and Responsibilities. Edited by Henry Craik, 
LL.D., C.B. Crown 8vo. 3s. 6d. each. 

CENTRALGOVERNMENT. By H. D. Trait, D.C.L. 

THE ELECTORATE AND THE LEGISLATURE. By 
SPENCER WALPOLE. 

THE POOR LAW. By Rev. T. W. Fow Le, M.A. 

THE NATIONAL BUDGET; THE NATIONAL 
DEBT; TAXES AND RATES. By A. J. WILSON. 

THE STATE IN REL “irene TO LABOUR, By W. 
STANLEY JEVONS, LI 

THE STATE AND THE CHURCH. 
ARTHUR ELLIOT, M P 

FOREIGN RELATIONS. By Spencer WALPOLE. 

THE STATE IN ITS RELATION TO TRADE. 
T. H. FARRER, Bart 

1OCAL GOVERNMENT. By M. D. CHALMERs, M.A. 

THE STATE IN ITS RELATION TO EDUCATION. 
By HENRY CRAIK, LL.D 

THE LANDLAWS. By Sir F. Pottock, Bart., Professor 
of Jurisprudence in the University of Oxford. 

COLONIES AND DEPENDENCIES. Part I. INDIA. 
By J. S. we rON, M.A. II. THE COLONIES. By E. J. 
PAYNE, M.: 

JUSTICE AND POLICE. By F. W. MAITLAND. 

THE PUNISHMENT AND Pi ag aE a Ne slg i 
By Colonel Sir EDMUND DU CANE, K.C.B., Chairman of Com- 
missioners of Prisons. 

THE SWISS CONFEDER: pcingamen 
ADAMS and C. CUNNINGHAM. 8vo. 
ESSAYS ON ANGLO-S AXON L AW. Contents : 

ang zlo-S Jaxon Law Courts, Land and Family Law, and Legal Procedure. 

THE STUDEN ‘T’S GUIDE TO THE BAR. By 
WALTER W. R. BALL, M.A.., Fellow and Assistant Tutor of Trini y 
College, Cambri — Fourth Edition, Kevised. Crown 8vo. 2s 

HISTORY OF PROCEDU RE IN ENGL AND 
FROM THE NORMAN CONQUEST. The Norman Periud, 1.66- 
1204. By MELVILLE M. BIG&LOW, Ph.D., Harvard Uuiveraty. 


dv». 10s. 

THE AMERICAN COMMONWEALTH. By 
JAMES BRYCE, M.P, D.C.L., Regius Professor of Civil Law in the 
University of Oxtord. Two Volumes. Extra Crown 8vo. 25s. Part I. 
The Nati nal Government. Part Il. The State Governments. Part 
III. The Party System. Part IV. Public Opinion. Part V. Illustra- 

__ tions and Reflections. Part VI. Social Instit utions, 

OUR NATIONAL INSTITUTIONS. A_ Short 
Sketch for Schools By ANNA BUCKLAND. With Glossary. 


1omo,. Is. 


By the Hon. 


By Sir 


By Sir F. O. 


| LECTURES ON THE GROWTH OF CRIMINAL 


LAW IN ANCIENT COMMUNITIES. By R. R. CHERRY, 
1.L.D., Reid Professor o Contieene and Criminal Law in the 
Un versity of Dublin 8v net 

INTRODUCTION TO. THE STUDY OF THE 
LAW OF THE CONSTITUTION. By A. V. DICEY, B.C.L., 
Vinerian groin J be nglish Law in the University of ( xford. ‘Lhird 
Edition. 8vo 


PROBLEMS OF G REATER BRITAIN. By the 
Right Hon. Sir CHARLES WENTWORTH DILKE, Bart. With 
Maps. Fourth and Cheaper Edition. 1 Vol., Crown 8vo. ras. 6d. 

INDIVIDUALISM: A System of Politics. By 
WORDSWORTH DONISTHORPE. 8v 145. 

CIVIL GOVERNMENT IN THE UNITED 


STATES CONSIDERED WITH SOME REFERENCE TO ITS 
ORIGINS. By JOHN FISKE, Ed Lecturer on Philosophy at 
Harvard University. Crown 8vo. ‘ 6 

THE COMMON LAW. By ‘O. W. Homes, Jun. 
Demy 8vo. 12s : 

PLE AS OF THE CROWN FOR THE COUNTY 
OF GLOUCESTER BEFORE THE ABBOT OF READING 
AND HIS FELLOW JUSTICES TLINERANT, IN THE 
FIFTH YEAR OF THE REIGN OF KING “5 439 THE 
io | AND bag YEAR OF GRACE 1221. By F . MAIT. 

AN 8vO. 75 

ESSAYS IN ju RISPRU yang AND ETHICS 
By Sir FREDERICK POLLOCK, Bart., ee ge? Professor of 
Jurisprudenc e in the University of Oxfo vd. 

INTRODUCTION TO THE “HISTORY OF 
THE SCIENCE OF POLITICS. Bythe Same. Crown 8vo. 2s. 6d. 

WORKS BY SIR J. FITZJAMES STEPHEN, Q.C., 

K.C.S.1., a Judge of the High Court of Justice, Queen’s Bench 

Division. ’ : 

A DIGEST OF THE LAW OF EVIDENCE. 
Fifth Edition, Revised and Enlarged. Crown 8vo. 6s ; 

A DIGEST OF THE CRIMIN AL LAW : 
CRIMES AND PUNISHMENTS. Fourth Edition, Revised. 8vo. 16s. 

A DIGEST OF THE LAW OF CRIMINAL 
PROCEDURE IN INDICTABLE OFFENCES. By Sir J. F. 
STEPHEN, K.C.S.1., and H. STEPHEN, LL.M., of the Inner 
Temple, Barrister-at-Law. 8vo. 12s. 6d. er 

A HISTORY OF THE CRIMINAL LAW OF 
ENGLAND. Three Vols. 48s. 

GENERAL VIEW OF THE CRIMINAL LAW 
OF ENGLAND. Second Edition. 8vo. 14s. : 

The first edition of this work was published in 1863. The new edition is 
substantially a new work, intended as a text-book on the Criminal Law for 

University and other students, adapted to the present day. 


ANTHROPOLOGY. 


EARLY MAN IN BRITAIN AND HIS PLACE 
IN THE TERTIARY PERIOD. By Prof. W. BOYD DAWKINS. 
edium SvO. 255 

THs GOLDEN BOUGH. A Study in Comparative 
ligion, By J.G. FRAZER, M.A. 2 Vols., 8vo 

T HE PATRIARCHAL THEORY. 
papers of the late JOHN F. M‘LENNAN. 
M'‘LENNAN, M.A., Barrister-at-Law. 8vo. 14s. 


Based on the 
Edited by DonaLp 


REPORTS ON ELEMENTARY SCHOOLS. 
52-188 By MATTHEW ARNOLD, I) C.L. dined y Ge Right 
Ho mn. Sir Faanc is SANpFoRD, K.C.B. Cheaper Issue. Cr. 8vo. 3s. 6d. 

HIGHER SCHOOLS AND UNIV ERSITIES IN 
GERMANY. By the Same. Crown &vo. 6s. 

THE STUDENT’S GUIDE TO THE BAR. By 
WALTER W. R. BALL, M.A., Fellow and Assist ant Tutor of Trinity 
College, Cambridge. Fourth Editi n, Revisex Crown 8vo. 2s. 6d. 

THE TEACHER. Hints on School Management. 
A hand-book for Managers, Teachers’ Assistants, and Pupil Teachers. 
By J. R. BLAKISTON. Crown 8vo. 2s. 6¢. (Recommended by the 
London, Birmingham, and Leicester Sc noe 1 Boards. 

ON TEACHING. By Prof. HENRY CALDERWOOD. 
New Edition. Extra Fcap. 8vo. 2s. 6d. 

SCHOOL INSPEC TION. By D. R. 


Sixth Edition. Crown 8vo. 2s 6d. 


FEARON, 


MACMILLAN AND CO., 


STUDIES IN ANCIENT HISTORY. Comprising 
a Reprint of ‘‘ Primitive Marriage.” An inquiry into the origin of the 
form of capture in Marriage Ceremonies. 8vo. 16s. 


ANTHROPOLOGY. 
of Man and Civilization. By E. B. TYLOR, F-.R.S. 
Crown Sv.. 16s. 


An Introduction to the Study 
Illustrated 


EDUCATION. 


NOTES ON AMERICAN SCHOOLS AND 
TRAINING COLLEGES. Reprinted from the Rep: re of the English 
Education Department for 1888-89, = Permission of the Controller 
of H.M.’s Stationery Office. By J. G. FITCH, MA. Globe 8vo 


2s 6d. 

THE TEACHING OF GEOGRAPHY. A 
Practical Hand-book for the Use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S., Director-General of the Geological Survey of the 
United Kingdor n. Crown 8vo. 2s. 

SPELLING REFORM FROM A NATIONAL 
POINT OF VIEW. By J. H. GLADSTONE, F.R.S. Cr. 8vo. 15. 6d. 

OVERPRESSURE IN HIGH SCHOOLS IN 
DENMARK. By Dr HERTEL. Translated by C. G. SU«EN5EN- 
With Introduction by Sir J. Cricnron-Browne, F.R.S. Crown 5vo- 


s. 6d. 
THE CONFLICT OF STUDIES. By Isaac 
TODHUNTER, F.R.S. 8vo. 10s. 6d. 


LONDON. [9] 
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MESSRS. MACMILLAN & CO.’$ PUBLICATIONS. 


CIVIL AND MECHANICAL ENGINEERING. 
ELEMENTARY APPLIED MECHANICS. By | THE MECHANICS OF MACHINERY. By A. 


T. ALEXANDER, Professor of Civil Engineering, Trinity College, B. W. KENNEDY, F.R.S. Illustrated. Crown 8vo. 12s. 6d. 
aT and A. W. THOMSON, Professor at College of Sciznce, Po na. THE KINEMATICS OF MACHINERY Out- 
Part 4 NELLA . MLZ y 4 


‘TRANSVERSE Stress. Crown 8vo. ros. 6d. li fa Th of Machin ty Prof. F. REULEAUX. 17 
. / "a . mn Ty le Tr 7c ines ofa eory Wa ines. *"y ‘on ©. v7) SAL rans- 
GRAPHICAL DETERMINATION OF FORCES Seed ad Bad te Rea kW Renweee FS. ieee ne 
IN ENGINEERING STRUCTURES. By J. B. CHALMERS, 


8vo. 21s. 
CE. Wosrated. Gvo. ses. . STEAM-ENGINE DESIGN. _ For the Use of Me- 
APPL IED MECH: ANICS: an Elementary General chanical eae S:udents, nr Draughtsmen “a LM. WHIT. 








Introduction to thes Theory of Structures and Machines. By J. H. HAM, Professor of Engineering. Arkansas Industrial University. 
COTTERILL, F.R.S., Professor of Applied Mechanics in the Royal Illustrated. 8vo. 25s 
Naval College, Greenwich. Second Edition. 8vo 18s SIM PI E PR ACTICAI METHODS OF is Al | 2 
n he} Bi 7) LAL ME : ALU 
LESSONS IN APPLIED MECHANICS By Prof. LATING STRAINS ON GIRDERS, ARCHES, AND TRUSSES 
J. H. COTTERILL and J. H. SLADE. Feap. 8vo. 5s. 6d. big a Supplementary Essay on Economy in Suspension Bridges. By 
[Just published. . W. YOUNG, C.E. With Diagrams. 8vo. 7s. 6d. 


MILITARY AND NAVAL SCIENCE. 
THE GROWTH OF THE RECRUIT AND | TEXT-BOOK OF PRACTICAL LOGARITHMS 


YOUNG S)LDIER. With a view tothe selection of “ Growing AND TRIGONOMETRY. By J. H. PALMER, Head School- 
Lads” for the Army, and a Regulated System of Training fr Recruits. master R.N., H. M.S. Cambridge, Devonport. Globe 8vo. 4s. 6a, 
By Sir W. AITKEN, F-.R.S., Professor of Path logy in the Army SANDHURST MATHEMATICAL PAPERS, for 
Medical School. Crown 8vo. 8s. 6d. —_ Ad aa ae a ee " C 11 — E a EJ 
Admission into the im a a -Oliege, 1001- Edited by . 
ARMY PRELIMINARY EXAMINATION, 1882- BROOKSMITH, B.A., LL.M., Instructor in Mathematics at the 
1891, Specimens of Papers set at the. With Answers tothe M: horecsienl Royal Military Ac none, Woolwic he Crown 8vo. 3s. 6d ” 
Questions. Subjects: Arithmetic, Algebra, Euclid, Geometrical Draw- NAU Tm AL SURVE YIN By the late \ ice- 
ing, Geography, French, English Dictation. Crown 8vo. 3s. 62. Admiral SHORTLAND, LL.D. 8vo. 215 
IU YR M aw Y ; ur -- ry nee the , La ane vt 
MANUAL OF LOG ARITHMS. By G. F.| THE BRAIN OF AN ARMY. A Popular Ac- 


MATTHEWS, B.A. 8vo. 5s. count of the German General Staff. By SPENSER WILKINSON. 


ELEMENTS OF T HE ART OF WAR. Prepared Crown 8vo. 2s 
for the use of Cadets of the United States Military Academy by THE SOL DIER’ S POC KET-B OOK F OR FIELD 


JAMES MERCUR, Professor of Civil Engineering at tne United k - sco WoIl ay, 3.C.M.G 
States Academy, West Point, New York. Second Edition, Revised and By eg a J o- al Sa my po ity — L G.C.M.G, Fifth 
corrected. 8vo. 175, t 


TREATISE ON MARINE SURYEYING, Pre- | FIED POCKET-BOOK FOR THE ‘AUXILIARY 


pared for the use of younger Naval Officers. With Questions for Ex- FORCES. Fait ani MAT I I. P AP E RS fo 
aminations and Exercises principally from the Papers of the Royal Naval WOOLW ict IATHE r Cc A S, or 
College. With the results. By Rev. JOHN L. ROBINSON, Chap- Admission into the Royal Military Academy, W« ( I . 
lainand Instructor in the Royal Naval College, Greenw.ch. I liustrated. clusive. Edited by E. J. BROOKSMITH, B.A., In 
Crown 8vo. 7s. 6d. matics at the Royal Military Academy, Woolwich 


AGRICULTURE. 
AGRICULTURAL CHEMICAL ANALYSIS, a) DISEASES OF FIELD AND GARDEN CROPS, 














Hand-book of. By PERCY F. FRANKLAND, F.R:S., Professor of CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH- 
Chemistry, University College, Dundee. Founded upon “ Leitfaden INGTON G. SMITH, F.L.S. Illustrated. Feap. 8vo. 4s. 6¢ 
fiir die Agriculture Chemiche Analyse,” von Dr. F, Krocker. Crown ELEMENTARY LESSONS IN T HE SCIENCE 
8vo. 75. 6d. 0 is sty nae 
oe > om “pe F nape wre dg PRACTICE. By HENRY TANNER, 
TEAT- BOOK OF THE DISEASES OF TREES. F.C.S. M R.A.C., Examiner in the Principles of Ag riculture under the 
By Dr. ROBERT HARTIG. Translated by WM. SOMERVILLE, Gove “ni nent Departme nt of Science. Fceap. 8vo 
B.Sc., D.CE., Lecturer on Forestry in the University maf Edinburgh. FIRST PRINCIPLES OF AG RICU LT U RE. By 
Edited, with Introduction, by Prof. H. MARSHALL ’ ARD. 8vo i. ae / 
“a paration - 
= ~ > >. 
TIMBER AND TIMBER TREES, NATIVE AND THE PRINCIPLES OF AGRICU LIURE. By 
FOREL: y TH )MA3 LASLETT. Pouae Svo. 8s. 6d. : . ony A Series of Reading-books for use in Elementary Schools, 
TIMBER AND SOME OF ITS DISEASES. By I The Alphabet of the Principles of Agriculture. 62 
H. MARSHALL WARD, M.A., F.L.S., F.R.S., Fellow of Christ’s II. Further Steps in the Principles of Agri I we 
College, Cambridge, Professor of Botany at the Royal iufian Fngineer- III. Elementary Sc 1 Readings on the Prin f Acriculture for 
ing College , Cooper’ s Hill. With Illustrations. Crown 8vo. 6s. the Third Stage. 1 


DOMESTIC ECONOMY. 
FIRST LESSONS IN THE PRINCIPLES OF CUTTING-OUT AND DRESSMAKING. _ From 


FIRST LE By LADY PARKER. 18mo. 1s the “s of Mdile. E. GRAND'HOMME With Diagrams. 
RST LESSONS ON HEALTH. By J. BERwers. | 1 ./1"C ARE OF INFANTS. A Manual for Mothers 
A MANUAL OF PUBLIC HEALTH. By A. and Nurses By SOPHIA JEX- BLAKE, M.D.. Lecturer on Hygiene 


ut the London School of Medicine for Women. 18m 

WYNTER BLYTH, M RC.S., L.S.A., Fell. Chem. Soc., Fell. Inst. an the , 7 > eC . 

Cham. - Me d — Officer of Health and Public Analyst for St. Marylebone, I HE HISTORY AND PROG RESS OE _DIS- 

8vo, TRICT NURSING FROM ITS COMMENCEMEN1! IN THE 
THE "MIDDLE- CLASS COOKERY-BOOK. \E AR 18 9 TO Ae PRESENT DATE, in : ation by 

4 . ~ . > e € e icto .) ’ 
Edited by the Manchester School of Domestic Cookery. Fceap. 8vo S frac hie n Homes. By WILLIAM R AT HBONE, M. P. With 
potas Introduction by Miss FLorence Nicutine 


A GUIDE TO DISTRICT NURSES. By Mrs. HOUSEHOLD MANAGEME NT AND “COOK. 








DACRE CRAVEN (née FLORENCE SARAH LEES), Hon. Asso ERY. Withan Append.x of Recipes use i a il 

ciate of the Order of St. John of Jerusalem, &c. Crown 8vo. 2s. 6d. Nati mnal School of Coo kery. By W. B. rt GI "TM ur R Compiled 
HINTS TO HOUSEWIVES ON SEVERAL _ ,,at the request of the Schoo! Board for London 

POINTS, PARTICULARLY ON THE PREPARATION OF rHE SCHOOL COOKE RY- ‘BOOK. “Compiled 

ECONOMICAL AND TASTEFUL DISHES. By Mrs. FRE- and Edited by C. E. GUTHRIE WRIGHT, Hon. Sec. to the Edin- 

DERICK. Crown &vo. 15. burgh School of Cookery. 18mo. 1s, 


MACMILLAN AND CO., LONDON. [10] 
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PERKEN, SON, & RAYMENT, 22222: "rae 
; 5 gy  Dicount for the Trade London, E.C, 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 


“OPTIMUS” “OPTIMUS” .. a 
SCOUT. SCORER. ge 





Medium Size. Small Size. 
Carries Twelve The most A Clear Definition. Clear Definition. 
Dry Plates. oy een , Good Pield. Large Field, 
ye or ca if > Magnifying 64 Magnifying 25 
No Dark Slides Price, with times. times. 
Euryscope 
Plates changed age. 
by turning a —_— ng i 70s. 30s. 
Button. E7 7s. For Definition and Magnifying Power we invite intending Purchasers to test our 





Field Glasses against any in the World. 


WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


17 ” ” 5 10 ° 
LR ” 6 10 ° 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAS, 


56 CHARING CROSS ROAD, W.C. 











EP Ns ’ Established nearly Half a Century 
> ST |< a 
Mathematical Instrument Manufacturer to H.M. Government, Council of F O S S I L F I S H E S 
India, Science and Art Department, Admiralty, &c. 
AND 
Mathematical, Drawing, and Surveying Instruments 


of every description, RECENT SHELLS. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Address to— 


Illustrated Price List Post Free. ROBERT F. DAMON, 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 7 
Excellence of Construction of Mathematical Instruments, and the only WEYMOUTH. 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- ids. . 
matical Work. Silver Medal, Architects’ Exhibition, 1886. Price Lists containing some Thousands of Species of Recent 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Shells, now Ready. Post Free, Twopence. 
” Peinsed by Ru HARD CLAY sum Somm, Limit gD, at , and 8 Bread Street. Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, May 7, 1891- 
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A WEEKLY 


ILLUSTRATED JOURNAL 
“* To the solid g 


OF SCIENCE. 


rround 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1124, VOL. 44.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. | 


























Amongst many unsolicited Testimonials the 


Prices FROM 
following has been received by the maker:— 


£5 to £7 
ALSO MADE 9 
Warcu den. EDINBURGH, May 31, 1889. 

Dear S1r,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘‘ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme oer noted being 
only about x4, of an inch. 
' During my stay at the Ob- 
iN servatory the Aneroid was 
frequently tested by taking 
it down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
results obtained speak vol- 
umes for the high-class 
workmanship and great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) sk c MossMan, 
M.S., Observer. 
"i Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


THURSDAY, MAY 14, 


1891. [PRICE I5 CENTs. 


(All Rights are Reserved. 


- THE FIRST PAIR OF SPECTACLES. 


The advice of a very skilful Oculist or Optician should 
taken when the first pair of spectacles are required, as unless the 
spectacles adopted in the first instance are exactly suited to the 
eyes mischief is soon done which cannot afterwards be remedied. 
BROWNING’S SYSTEM of SUITING the SIGHT has 
proved successful where many Surgeon-Oculists have failed. 


MR. JOHN BROWNING, 


OPHTHALMIC OPTICIAN, and Author of “ Our 
Eyes” (now in its 11th Edition), 


may be consulted personally, free of charge, at 


63 STRAND, LONDON, W.C., 


Respecting Spectacles for z orms of defective vision, between 
| Respecting Spectacles for all f f defect t 


the hours of Ten and Four Daily, excepting on Saturdays, when 
his hours will be from Ten to Twelve. 
in the case of th 


An appointment in writing is desirable 


coming from a distance. 





“The * STAR’ "MICROSCOPE is a modern marvel at ™_ low — 
The lenses alone are worth the money.”—JSritish Medical Journal 


BECK’S 


£2 Qs. to £5 5s. 


















Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


POSSSSSSOSSOSSOSCOSCOOE 


R. & J. BECK, 68 Cornhill, London, E.C. 






















NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





Barometers, Silescscunen, , Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETTI & ZAMBRA, 


OpTiIcIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 
Telephone No. 6583. Telegraphic Address: * * Negretti, London. 








NOTICE. 


NATURE 


Of MAy 21, contaiping the 


INDEX 


TO 


VoLuME XLIII., will form a DouBLE NUMBER, 
Price One Shilling. 
Orrice :—29 BEDFORD STREET, STRAND. 





CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL INSTITUTION. 
ELECTRICAL ENGINEERING. 


A Course of Lectures will be given on the Ele 
Theory and Practice of the Elec Distribution of 
Alternating Currents, Self and Mutual Induction, Phase-difference between 
Currents and Pressures, Transformers, Safety Devices, High Pressure 
Mains, Telegraphy, Telephony, by Prof. W. E. AYRTON, F.R.S., on 
MONDAYS and WEDNESDAYS, at 3 p.m., commencing MONDAY, 
MAY 11, 1891. 

Fee for the Course, 1} Guineas. 

Application to join the Course should be made to the DEAN, Cay 
Guilds Central Institution, Exhibition vom sty ° 


. C. UNWIN, Dean. 
JOHN WATNEY, Hon. Sec. 


nentary Portions of the 
Light and Power with 






and 


City and Guilds of L ondon peste, 
Gresham College 


ZOOLOGICAL SOCIETY OF LONDON. 
ZOOLOGICAL LECTURES, 


A Course of Six Lectures will be delivered in the Lecture Room at the 
Society’s Gardens, Regent’s Park, on THU gots at 5 p.m., com- 
mencing THURSDAY, MAY 28, by Mr. F. E. BEDDARD, M. A., Pro- 
sector to the Society, and Davis Lecturer. 


1891. 


Supject— 
ANIMALS LIVING IN THE ae JLOGICAL SOCIETY’S 
GARDEN 


Fee for the Course (including admission to the Gardens on the days of 
Lectures), 5s. 

Tickets may be o wag from Mr. F. E. 
Gardens, it’s Park, N.W. 


THE 


Bepparp, Zoological Society's 
Reger 


P. L. SCLATER, Secretary. 


THE VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine) will be held in Owens College, Manchester ; University ( colle ge, Liver- 
pool ; and Yorkshire College, Leeds, on MOND: AY, JUNE and fol- 
owing Days. 

A Preliminary Examination (introductory to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpool ; and Yorkshire College, Leeds, on T HURSDAY » JUNE 
11, and following Days 

Notice (in writing) of intention to be present must be sent on 
June 1, to the University RecisTRAR, 
and other particulars can be obtained. 

Manchester, May 1891. 


from whom conditions of entrance 


ROYAL HOLLOWAY COLLEGE. 


NATURAL SCIENCE LECTURESHIP. 
The Governors will shortly proceed to appoint a Resident Lecturer in | 
Natu ural Sci nce for OCTOBER Next. 
Candidates must be Women who have had experience in Laboratory Work, 





NATURE 


© before 





| May 14, 


1891 


“LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 


Who last week sent to his subscribers Trachelomonas bulla, with sketch and 
description. Other objects available now are Volvox globator, Melicerta 
ringens, Floscularia cornuta, Cristatella mucedo ; also. Ameeba, Vorticella, 
Hydra,.Crayfish, Dogfish, Amphioxus, and other Specimens for Biological! 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B 
is supplying. 


Specimen Tube, One Shilling, Post Free. 


of Six Months for Subscription of £1 1s., 
ve Tubes for 10s. 6d. 


Twenty-six Tubes in Course 


or Ts: welz 


Portfolio of Drawings, Eleven Parts, 1s. each. 


THE. LONDON BOTANICAL FIELD 





CLASS, Conducted by Mr. SPENCER MOORE, F.L.S. Pro- 
spectus on Personal Application at Messrs. Stanrorp’s, Cockspur 
Street, Charing Cross, or (Post free) from Mr. Mooxe, The Woodhouse, 


pew Richmond Road, Putney, S.W. 





F. H. BUTLER, M.A. om, Dnata, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 

| Cabinets; Blowpipe Apparatus; and low- "priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the Royat AGricut- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received : :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various R¢ ICKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 
altered Substances employed as Fertilizers; also the various Minerals that 
produce the Colouring of Soils, &c. 


SIXTY SPECIMENS IN STRONG CABINET 
with Handles, 





and with Wooden Partition, 
Price £3 10s. 
Specimens about 3 2k inches. 
PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope , of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


so as to avoid Packing, 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


| MINERALOGY. 





ind who are competent to prepare Students for the London B.Sc. Examina- 
tion in Chemistry. 
Salary, £150 a Year, with Board and Lodging d uring Term. 8S A M U ‘So a H E N BS oO N 
Applications, with Copies of Testimonials, must be sent to the Pri Soy 5 
Royal Holloway College, Egham, before JUNE | 97 REGENT STREET, LONDON, W. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. 


ships of the Royal Agricultural Society, 1888 ; First ‘i in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


Preparation | 
for the Colonies. Students gained the First, Third, and Fourth Scholar- | 


ESTABLISHED 1840. Late 277 STRAND. 
| Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 

SECOND-HAND CABINETS. 

Mr. HENSON has for Sale two well-made Mahogany Cal vinets of 2 
drawers each, inside measurement of drawers 194 X 19 X 3, similar in Prarie 
to the late Dr. Percy’s. 

LESSONS GIVEN, 
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SUBSCRIPTIONS TO “NATURE.” 











BEST BLACK INK KNOWN. 








d. 

DRAPER’S INK (DICHROIC). | aa TreeLr sr 28 o 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. | ret rsd ee eee ee reese les ¥ . 
Writing becomes a pleasure when this Ink is used. It has been adopted in | i Te Tl Toe TOR Aes 

the principal Banks, Public a, ~~" Railway Companies deecughent | To the States, the Continent, &e. :— go 6 

reland. . . ee CoS 2 Cw a@& 2 Se aS . . 
It writes almost instantly full black. | Flows easily from the Pen. Half-yearly Js ee ee 8 6 
Does not corrode Steel Pens. Blotting-paper may be applied at the | Quarterly Ae de ee eee Ee la ° 
Iscleanly to use, and not liable to Blot. moment of writing. To India, China, and Japan —_ 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- Yearly. . eee. e's 2 ey Oe 32 6 

don Street ; W. Epwarps, Old Change; F. Newservy & Sons, Newgate ee ee 16 6 

_ Street ; and to be had of all Stationers. Quarterly en Se eae TF 

Se eee ee ee CHARGES FOR ADVERTISEMENTS 





Excellent Copies of the actual, natural Handwriting, also 


Three Lines in Column 2s. 6d. . per Line after. 
of Svawings, Music, even of elaborate Sketches, Pro- “Pe £8 @. 





























ammes, Plans (up to Double-Elephant size), Shorthand, and | i 
'ype-Writing » are easily, quickly, and cheaply produced by the | ede oa - Ng a : : . . ~ . ' 
Halfa Page, ora Column ........ 3 5 0 
Y i S [ ee oe - 660 } 
Money Orders payable to MACMILLAN & CO. : 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars OFFICE: 29 BEDFORD STREET, SrRAND, W.C 
resemble written letters. Used at the House of Lords, &c. — ' 
AUTOCOPYIST DEPT. (A.£.1.Co., La.), 5 3 ca 
London Wall, London, and 52 Princess Street, Manchester. | = sc b) 
a \l2¢ o 3 
, AN lg 0 Pure Concentrated = 3 ~d 
VER AOSO apf) INFALLIBLE | | 4 2 gu 
as REMEDY |< Oo & yj 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and | a Oo => 
ULCERS. If effectually rubbed i | na@teatr nat 
effectually rubbed on the Neck and Chest, it cures OSTEOLOGICAL SPECIMENS, 


80RE THROATS, BRONCHITIS, COUGHS and COLDS; and for | / 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. ee es ee ee ee eee 


WIMSHURST MACHINE. | 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


17 ) ” 5 10 ° 
20 = aa 610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


EARVEWY @ PEATE. 


56 CHARING CROSS ROAD, W.C. 








SCIHNTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY, WILLIAM HARVEY. 

THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 

CHARLES DARWIN. J. LOUIS R. AGASSIZ. , 

JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR CHARLES LYELL. JAMES CLERK MAXWELL. 

SIR CHARLES WHEATSTONE. JAMES PRESCOTT JOULE. 

SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 
ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 

ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 
HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 
SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF. 


LOUIS PASTEUR. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each 
or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 










Makers of every descrip- 
tion of OPTICAL and 
_ PHYSICAL APPARA- 
&» TUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

144 pages, 6d. 


WIMSHURST ELECTRICAL MACHINE. 


3est Quality, 15-in., £5; 18-in., £6 ros. As made for the Science and Art 
epartment, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


PURCHASERS OF SELF- RECORDING | 
INSTRUMENTS, 


such as 


Self-recording Barometers, 

Self-recording Thermometers, 

Self-recording Hygrometers, 

Self-recording Galvanometers, 

Self-recording Rain-gauges, 
&c., 

Should see that they are marked 





TRADE MARK 


This mark has been entered by the Inventors and Manufacturers. 
No articles without this Mark are genuine, 


JOHN J. GRIFFIN & SONS, Lr. 


PHOTOGRAPHIC DEPARTMENT. 


Now ReEapy, 
Complete I/lustrated Catalogue of 
CAMERAS, LENSES, MATERIALS 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 





Free Instruction to Beginners. 





22 GARRICK STREET, COVENT GARDEN, LONDON, 


WILLIAM BANKS, | 
OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON, 


w.c, 


EDINBURGH PHILOSOPHICAL JOUR.-. 
NAL, Edited by DAVID BREWSTER and R. JAME.- 
SON, 1819-26 ; the Edinburgh New Philosophical Journal, 
1826- "53. 69 Vols., Cloth, : .. £10 Ios, 

Cosmos, 1859- 1863, and its continuation, Les Mondes, Revue 
des Sciences, par l’Abbé Moigno, 1863-1881. Third 
Series, 1882. 69 Vols., Half-calf, .. £10 10s, 

Minutes of Proceedings of the Institution of Civil Engineers, 
1873-1888 (being Vols. 37 to 93), with Name and Subject 
Index to Vols. 1-58; Brief Subject Index; and 3 Ap- 
pendices. 63 Vols. ... £6 6s, 

Philosophical Transactions of the Royal Society of ‘London, 
1665-1800, abridged by Hutton, Shaw, and Pearson. 18 
Vols., 4to. ... =» £2 80s, 

Transactions of the Royal Society of London, "1835- 1876. £30 

Proceedings of the Royal Society of Edinburgh, 1862 to 1889 
(being Vols. 5 to 16). 7 Vols. Cloth, remainder as pub- 
lished. ... . £8 8s. 


On Sale by MACMILLAN & BOW ES, Cambridge. 


Just Published. Crewn n Sv0, with over 400 Diagrams. 
Pp. 264. Price 4s. 6d. 


ELEMENTARY TEXT-BOOK OF 
BOTANY 

THE USE OF SCHOOLS. 

By EDITH AITKEN, 


Late Scholar of Girton College and Certificated Stude nt in First-Class 
Honours of the University of Cambridge 








FOR 


London: LONGMANS, GREEN, & CO. 
Now Ready. 
Pp. xi., 361; Demy 8vo, with 2 Plates and 65 Woodcuts, Price tos. 


TELESCOPIC WORK 
FOR STARLIGHT EVENINGS. 
By WILLIAM F. DENNING, F.R.A.S. 


(Formerly President of the Liverpool Astronomical Society). 


TAYLOR & FR ANCIS, Red Lion Court, Fleet Street, E. C. 


OIL ENGINE 


_(PRIESTMAN’S & HUME’S PATENTS). 
NO COAL. NO GAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
| and at Windsor, 1889. First Prize awarded for Small Farmers’ 


Motor, Plymouth, 1890, Gold Medal awarded, Edinburgh, 1890. 
Priestman’s Stand, Verandah B, outside Camperdown Gallery, 
Royal Naval Exhibition. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Hull. 


London Office: 73a Queen Victoria Street, ‘5. 0. 


KING, MENDHAM, & Co. 


Electrical Sasewe 
AND 
Manufacturing Electricians. 


SpeciALiTiEs.—K.M.B. Pocket Galvanometer, 
125. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and E lectrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, S1xTH EDITION, 
Post FREk, 6d. 


Works: 

















ass 


0. 
TY, 


ster, 

for 
hest 
taic 
rical 


tol. 











May 14, 892] NATURE xiii 


DIARY OF SOCIETIES. | . LEECH’S PATENT 
spare LANTERN MICROSCOPE. 


THURSD. iY, May 14+ 

RovaL SOCIETY, at 4.30. di 
Tobacco Scotoma, and of Two C ases “of oi al Co! ur-bli 
(2) On the Limit of Visibility of the Different Rays of the Spectrum, Pre- 
liminary Note: Captain Abney, F.R.S.—Researches on the Structure, 
Organiz ation, and Classification ae the Fossil Reptilia—Further Observa- 
tions on Pareiasaurus: Prof, Seeley, F.R.S.—On the Theory of Electro- | 
dynamics: J. Larmor. 

MATHEMATICAL Socigty, at 8.—Functions determined from their Dis- 
continuities and Boundary Conditions ; and on a certain Riemann Sur- 
face: Prof. W. Burnside.—On the Disturbance produc my by an Element 
of a Plane Wave of Sound or Light: A. B. Basset, F.R.S ee ions 

etween the Divisors of the First n Numbers: Dr. Glaisher, F.R.S.— 
- ave Motion ina Heavy Heterogeneous Liquid: A. E. H. Love. | 

SocteTY OF ArTsS, at 4.30.—Description « f the Growing Uses of Tussur 
Silk in the European Textile Manufactures : Thomas W. rardle. 

InsTITUTION OF ELECTRICAL ENGINEERS, 8.—On some Effects of Alter- 
nating ——- Flowin Conductors having Capacity and Self-Induction: 
Dr. J. A. Fleming.—Some Points connected with Mains for Electric 
Lighting : YW. H. Preece, F.R.S. (Discussion.) 

RovaL INSTITUTION, at 3. —Recent Spectroscopic Investigations: Prof. 
Dewar, F.R.S. 





FRIDAY, May 15. 
INSTITUTION, at 3.—Crystallization: Prof. G. D. Liveing, F.R.S. 
ces desi . The most Perfect Instrument for the purpose for which it is 
SATURDAY, May 6. intended. Price, with fine adjustment, £9. 
Rovat INSTITUTION, at 3.—The Artificial Production of Cold H. Graham » 
Harris. Sce Pamphlet Catalogue. 
TUESDAY, May 19. 


Rovat INSTITUTION, at 3.—The Betterton Period of Stage History : 
William Archer. ww. I. CHADW ICE, 
WEDNESDAY, May 20. : 
Rovat Mereorotocicat Society, at 7.—On the Vertical Circulation of 2ST. MARY S STRE ET, MANCHESTER. 
the Atmosphere in Relation to the Formation of Storms: William H. - . — 
Dines.—On Brocken Spectres ina London Fog: A. W. Clayden.—An 





Account of the Leste, or Hot Wind of Madeira: Dr. H. Coupland 

Taylor na vend © TAN ILEY | 
Rovat Microscopicat Society, at 8.—IIluminating Apparatus: E. M. ‘ 

Nelson. —On a New Cysticercus and the Tzenia produced from it: T. B. 


Rossiter. | Mathematical Instrument Manufacturer to HM. ¢ i Council of 


THURSDAY, May 21. India, Science and Art Department, Admiralty, &c. 

Cuemicat Soctety, at 8. . 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8. Mathematical, Drawing, and Surveying Instruments 
Rovat INSTITUTION, at 3.—The Orchestra considered in Connection with of every description, 


the Development of the Overture: Dr. A. C. Mackenzie. Of the Highest Quality and Finish, at the most Moderate Prices. 
FRIDAY, May 22. Illustrated Price List Post Free. 


RovaL ig iy tg at Tri, Molecular Process in Magnetic Induc- W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
tion : Prof. J Ewing, Excellence of Construction of -|—— Serereanantt, - *. only 
an. Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
iia . ono » May 23. matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Nic § ITY, .45- 


Amateur ScienTIFIC SocteTy.—Excursion to Caterham and Godstone | Address: —=GREAT TURNSTILE, HOLBORN, LONDON, W.C 
(leaving Cannon Street (S.E.R.) by 2.17 train). : as 


aes INSTITUTION, at 3.—The Artificial Production of Cold: H. Graham 
arris. 





Instrument Company, Cambridge. 


On application to the above address a Price List of 
Instruments will be sent. 


CAMBRIDGE, 


MONDAY, May 18. 
PHILOSOPHICAL SocIETY, at 4.30.—On Parasitic Mollusca: A. H. Cooke. 


Exhibition of Models of Double Supernumerary Appendages in Insects ; Illustrated Descriptive List sent on receipt of 1s. 6d. 
also of a Mechanical Method of De monstrating the — upon which | 
the Symmetry of such Appendages is usually Arranged : W. Bateson.— he Cambridge Scientific Instrument Compan 
On the Nature of the Excretory Processes in Marine Polyzoa : S. F. | tT = pany, 
Harmer. St. Tibb’s Row, Cambridge. 


NO BELLADONNA NEEDED. |” 
| ~ CONCHOLOGY. 
FOURNET S REFRACTOMETER. | New and Interesting Shells from New Guinea, 
OCULIST S APPARATUS (PATENT), Borneo, Philippine Islands, &c. 





SILVER MEDAL, PARIS, 1889. COLLECTIONS PURCHASED. 
See ‘‘ ENGINEERING,” July 18, 1890. All kinds of Glass-Topped Boxes, &c., at Moderate Prices, 
Shown before the Royal Institution. HUGH FULTON, Dealer in Recent Shells, 
CU RATIVE SPECTACLE S 7 89 Furnam Roa, Lonpon, SW. 
FOR UNEASY SIGHTS. Post Free for Four Stamps. 
MR. A. FOURNET (The Inventor), | Natural History Book Circular (No. 108). 


18 BENTINCK STREET, WELBECK STREET, W. Important Works for Sale on 


(Hours 11 till 7.) | 
| CRIPTOCAMIC SUTANT : 


Consultation Fee, 5s. 


~ | 
Spectacles, Steel Frames, Srom 7S 6d. Desmids and Diatoms; Algz; Characee : ( ferve ; I ens: Fung 
F Morning Post :—**1s bad sis ght on the increase?” is answered by A. Mosses and Hepatice ; Ferns; B tanical Microscopy ; Fossil I Plants 
ournet with much common sense. 1000 Works. 
Homeopathic Review :—*" If you need to see better, yet shrink from . 
glasses, read A. Fou urnet’s * Philosophy of Sight.’’ WILL I A M Ww ESLEY & SON, 


(15 Stamps, from the Author.) 


28 ESSEX STREET STRAND, LONDON. 
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MESSRS, MACMILLAN & CO’S NEW WORKS. 


ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
Just Published, Svo, Cloth, 145. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST 
TIMES TO THE PRESENT DAY. 


BEING ALSO AN INTRODUCTION TO THE STUDY OF THE SCIENCE. 


By ERNST VON MEYER, Ph.D., 


Professor of Chemistry in the University of Leipzig. 





Translated, with the Author's sanction, by GEORGE McGOWAN, Ph.D., Demonstrator in Chemistry, University College of 
North Wales, Bangor. 







In ti development of chemical knowledge, and especially of 
gener rs up to the an Se ond day. Aftera genera 
account ¢ anches of the science has been more or les 
ute ar ideas, and their expansion into ee ¢ 











et » collect together fundamental facts, and t 
tion. son author has endeav oured to givea fair syn a 
¢ most important s and facts Rich « now kn it, and he has ventured the atte mpt to carry 
fp to the present day. The t translation i full concurrence, —_- consi iderable n umber of small alteration 
s has been made for this edition, which, while they maj reasonably be supposed to have improved the book, have not altered its character in 


dog S ¢ on prehensi 
to offer as clear a descr n as possibl 
f+# 








“SPE AK = R— ‘* A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

MANCHESTER GUARDIAN.—‘ Dr. McGowan has done his work with commendable care. The part of the history 
from Boyle to Lavoisier, which requires handling with the broadest grasp, is treated with admirable judgment. The perspective of 
the period is maintained true to fact.” 

SCOTSMAN.—‘ The book is an admirable one in every way. Beginning with the origin of chemistry as found in alchemy, 
it traces the history of the science down to the present time. The author gives a clear account of the genesis of chemical theory, and 
at the same time presents a comprehensive history of the progress of knowledge of the various departments. The account of the 
development of the atomic theory is particularly well done.” 

NEW VOLUME OF THE CHEAPER EDITION OF DR. A. R. WALLACE’S ,WRITINGS. 
Just Published, Crown 8vo, Cloth, 


NATURAL SELECTION AND TROPICAL NATURE. 


ESSAYS ON DESCRIPTIVE AND THEORETICAL BIOLOGY. 
By ALFRED RUSSEL WALLACE. 


Uniform with the ‘‘ Malay Archipelago.” 
GLASGOW HERALD,—*‘ Models of scientific exposition by one of the soundest, most cautious, and most brilliant exponents 
of science in this country.” 

*.* Other Volumes to follow 

NEW EDITION OF GREENHILL’S DIFFERENTIAL AND INTEGRAL CALCULUS. 
Just Published, Second Edition, Enlarged, Crown 8vo, Cloth, 10s. 6d. 

DIFFERENT IAL AND INTEGRAL CALCULUS, WITH APPLICATIONS. 
By ALFRED GEORGE GREENHILL, M.A., F.R.S., Professor of Mathematics to the Senior Class of Artillery Officers, 
Woolwich. 

NEW BOOK BY THE REV. J. LL tte 2 DAVIES. 
Just Published, Crown 8vo, Cloth, 3: Z 

ORDER AND GROWTH AS INVOLVED in’ “THE SPIRITUAL CON- 
STITUTION OF HUMAN SOCIETY. By J. LLEWELYN DAVIES, M.A., Chaplain to the Queen, Vicar 0! 
Kirkby Lonsdale, formerly Fellow of Trinity College, Cambridge, Author of « The Gospel and Modern Life,” ‘ Social 
(Juestions from the Point of View of Christian T heology,” &e. 

NEW BOOK BY THE BISHOP OF MANCHESTER. 
; ust Published, Crown 8vo, Cloth, 3s. net. ; 4 

THE TEACHING OF CHRIST: ITS CONDITIONS, SECRET, AND 
RESULTS. By the Right Rev. J. MOORHOUSE, D.D., Bishop of Manchester, Author of ‘‘ Jacob—Three Sermons. 

.” The volume contains two Sermons on the subject of Inspiration and the Old Testament which will have special interest to 
se who have followed the controversy raised by the publication of ‘‘ Lux Mundi.” 
NEW EDITION OF CHARLES KINGSLEY’S LIFE AND LETTERS. 
Just Published, New Edition, 2 Vols., Crown 8vo, Cloth, 12s. 
CHARLES KINGSLEY: HIS LETTERS AND MEMORIES OF HIS LIFE. 
Edited by his WIFE. 
WITH AN INTRODUCTION BY SIR FREDERICK POLLOCK. 
: i Just Ready, Crown 8vo, » Cath, 6s. : 
THE ENGLISH CONSTITUTION. By Emite Bourmy, Member of the In- 


titute. Translated from the French by ISABEL M. EADEN. With Preface by Sir FREDERICK PoLLock, Bart 
MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN & GO.’S PUBLICATIONS, 


BOOK-KEEPING. 


May 14, 


FIRST LESSONS IN 


THORNTON, 


BOOK-KEEPING. 


Crown 8vo. 2s. 6d. KEY. 


By J 


Oblong 4to. 10s. 6d. 


| PRIMER OF 


NATURE XV 


BOOK-KEEPING. 


mo. 1s. KEY. » 25. 6d. 


By the Same. 


GEOGRAPHY. 


THE ELEMENTARY SCHOOL 
JOHN BARTHOLOMEW, F.R.G.S. 4to. rs. 
This Elementary Atlas is designed to illustrate the principal text-books on 
Elementary Geography 


PHYSICAL AND POLITICAL SCHOOL ATLAS. 
Consisting of 80 Mz ips any d complete Index. By the Same. Prepared 
be wee of Senibes Pupils. Royal 4to. 7s. 6¢. Half-morocco, 10s, 6d. 


THE LIBRARY REFERENCE ATLAS OF THE 


WORLD. By the Same. A Complete Series of 24 Mo ~o Maps 


ATLAS. By 





Wi th Geographical index to 100,000 places. Half-me co. Gilt 
s. Folio. £2 12s. 6d. net 
This work has been des gnec with the object of supplying the public 


a thoroughly complete an curate nies of Modern Geo graphy, in a 
nt reference form, pop ay a moderate price. 


CLASS-BOOK OF GEOGRAPHY. By C. B. 

CLARKE, F.R.S. New Edition, Revised 1889, with 13 Maps. Fcap. 

8vo. Paper Covers, 3s. Cloth, 3s. 6d. 

SHORT GEOGRAPHY OF THE 

ISLANDS. By JOHN RICHARD GREEN and 

With Maps. Feap. 8vo. 3s. 6d. 

PRIMER OF GEOGRAPHY. By 

GROVE, D.C.L. Illustrated. 18mo. 1s. 

A MANUAL OF ANCIENT GEOGRAPHY. 
By Dr. H. KIEPERT. Crown 8vo. 55. 

LECTURES ON GEOGRAPHY. By 


RICHARD STRACHEY, R.E. Crown 8vo. 4s. 6d. 


— 


BRITISH 


A. S. GREEN. 


eos 


Sir GEORGE 


General 


MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIKIE, F.R.S., Director-General 
of the Geological Survey of the United Kingdom. 
THE TEACHING OF GEOGRAPHY. A Prac- 


o3 al Hand-bo« k for the Use of Teachers. By ARCHIBALDGEIKIE, 


F.R.S. Crown 8vo. 

MAPS AND MAP DRAWING. 
ELDERTON. 18mo. 

GEOGRAPHY OF THE BRITISH ISLES. By 
A. GEIKIE, F.R.S. 18mo. 

AN ELEMENTARY CL ASS-BOOK OF GENE 
RAL GEOG am APHY. By H.R. MILL, D.S _ rer P 


By W. A 


graphy and on Co ymmercial Geography in t feriot-Watt Colleg 
Edinburgh. ‘Tika rated. Crown vo. 6d. 

GEOG RAPHY OF EUROPE. By J. Sime, M.A. 
Illustrated. Globe 8v 


AN E LEMENT ARY GEOGRAPHY OF INDIA. 
BURMA. AND CEYL ON. By H. F. BLANFORD, F.G.S., lat 


GEOGRAPHY OF THE BRITISH cc L ONIE S 
By G. M. DAWSON and A. SUTHERLAND. [/x 
GEOGRAPHY OF NORTH AMERICA. By 
Prof. N. S. SHALER. (/n prepara: 
ADVANCED CLASS-BOOK OF THE GEO 

GRAPHY OF BRITAIN. 


*.* Other volumes will be announced in due course 


HISTORY. 


THE SECOND PUNIC WAR. 
fom THE HISTORY OF ROME, by the 
NOLD, D.D., Head Master of Rugby. Edited, with Notes, by W. T. 
ARNOLD, M.A. With 8 Maps. Crown 8vo. ss. 

THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION TO THE ACCESSION OF CONSTAN.- 
TINE THE GREAT. By W. T. ARNOLD, M.A. Crown 8vo. € 

STORIES FROM THE HISTORY OF ROME. 
By Mrs. BEESLY. Fcap. 8vo. as. 6d. 

THE HOLY ROMAN EMPIRE. By Jauni S 
BRYCE, M.P., D C.L., Regius Professor of Civil Law it 1 the Ur 

ty of Oxford. Ninth E dition. Crown 8vo. 7s. 6d. 

*.* Also a Library Edition Demy Svo. 145 
COMMONWEAL TH. By 
Two Volumes, Extra Crown 8vo. 5 

Part IV.—Public Opinion 
Part V-iieaadans a Re- 
flections. 

| Part VI.—Social Institutions 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA B. BUCKLEY. With Maps and Tables. 2 § 


A HISTORY OF THE LATER ROMAN EM- 
PIRE FROM ARCADIUS TO IRENE, a.o. By 
v HN B. BURY, M.A., Fellow of lrinity Colleg jy Vols. 

MANUAL OF 
LITERAT( RE. 
Lu F ip. vo. 2 

THE CRITICAL 
Pe ORY. 17 
P ; 


3eing Chapters 
late THOMAS AR- 


THE AMERICAN 
the same Author. 


Part I.—The National Govern- 





: State Governments 
Part Ill.—The P arty System, 


Globe 8vo. 


JEWISH 


By Dr. D. CASSEL. 


HISTORY AND 


Translated by Mrs. Henry 


PERIOD IN 
—1789. By JOHN FISKE, for 
= t Harvard University “Sie dape aad ogy 10S. 
RE 3 BEG INNINGS OF NEW ENG L AND; or, 
Pheocr acy inits Relations to Civil an 
By t Author. Crow? 7s. 6a 


AMERICAN 


1 Religious Liberty. 


MACMILLAN AND CO., 


ENGLISH STATESMEN, TWELVE. 


Crown 8v¢ 


2s. 6d. each. 
WILLIAM THE CONQUEROR. By Epwarp A. FReema 
D.C.L. .D. 
HENRY II. By Mrs. J. R. GREEN. 


EDWARD I. By F. York Powett In prepa 
HENRY VII. ey fan E ; Gat DNER. 
CARDINALWOLSEY. By Prof. M. Cretc: N. 

Br I 


ELIZABETH. By E. S. ESLY. 

OLIVER CROMWELL By Fi EDERIC Ha 
WILLIAM III y H. D. Tr 

WALPOLE. By a HN MORLEY. 

CHATHAM. By Joun Mortey. 

PITT. By Joun More ; 

PEEL. By J. R. THursriet in p 
OLD ENGLISH HISTORY. By Epwarp A 
FREEMAN, DC.L., Regius s f Modern History i 

University of Oxfor , &e. Witt ie s ‘Ee Fcap. 8vo 


METHODS OF HISTORIC: AL STUDY. By the 


same Author. $Svo. 

THE CHIEF PE :RIODS OF E U RO}! "EAN 
HISTORY. Six Lectures With an Essay on Greek Cit ler 
Roman Rule. By the sa Author. 8vo. 10s. 6d. 

HISTORICAL ESSAYS. By the same Author 
First Series. Fourth Edition. 8vo. 10s. 6@ Second Serie Phir 
lition, with additional Essays. 8vo. 10s. 6¢ Third S$ 


THE GROWTH OF THE ENGLISH ( ‘ONSTI 
TUTION FROM THE EARLIEST TIMES. By 
I 5 


Author. Fourth a. Crown Sv 
GENERAL SKE he H OF E U ROPE AN HIs 
rORY. Bythe sam Enlarg 
PRIMER OF EUROPE AN HISTORY. By 
Aut! I 
ANNE BOLEY N. lish History, 


A Chapter of Ens 
6. By PAUL FRIEDMANN. 2\ ' 
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BOUILLON. 


A most Nutritious and Invigorating 


BRAND & C0.'S 
BEEF 


Beverage, made by the simple addition 
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SSENCES of EEF, 
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PRESERVED PROVISIONS 
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MUTTON VEAL & 











CHICKEN, 
Sour & JEM 


cMEAT LOZENCES He 


of Boiling Water, at a cost within the 


reach of all. 
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| NEW AND INTERESTING 


Microscopic OpuecTs. 


eeeeeoeoeoe 


Set of 36 Objects arranged for Students s. a. 
for the Diploma of Public Health, as mentioned 
we Dr. Allan’s ‘‘ Aids to Sanitary Science ”—in 

ox 


i 
peal 
Tv 

ro 








of Echinus (Echinus escu- 


Maeve Bug ( 
Blight of Grape Vine (Phylloxera vastatri: x, 

winged) 30 
Complete Anatomy of "Honey Bee—various parts 
dissected 3 aid out separately on one Slide... 60 
le of Diatomacex—so different 





n a St Peter, Hungary—about 200 
Specimens on one Slide... 60 
New and very pretty Slide of Sponge Spicules, 
containing about 100 Specimens from St. Peter, 
Hungary o o . “ 
| New Slide of Sponge 
100 Specimens (//y 
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tion of Li iver 
n across entire foot of F cetus, 
g Cartilage, &c. ° ee 
ery Fine, for Polariscope 
af of mony, showing Bast Cells— 
e stained eo oe oo 26 
Entire Drone Bee eee ove ove eo oe 20 
SSVVVSWAWAWASAAAAAAAALALALLS 
CLASSIFIED LIST OF 40,000 FIRST-CLASS 
OBJECTS sent Post Free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 


Awarded Two Gold Medals, Paris Exhibition, 1889, 
and Twenty Gold and other Medals at various Inter- 
national Exhibitions. 


w 
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MANUFACTURERS OF 
Microscopes, Objectives, and 
Accessory Apparatus. 


HIGHEST QUALITY OF WORKMANSHIP. 
PERFECTION IN EVERY,DETAIL. 
_SCIENTIST'S MICROSCOPE, 


t size ce of most perfect con- 
sand advantages 
he Microscope. 


Full particulars and complete Illustrated Catalogue 
| of Microscopes sent post Post Free on Application. 


oe HIGH HOLBORN, LONDON, W.¢ 
AND 
251 SWANSTON ST., MELBOURNE, 
AUSTRALIA. 


ESTABLISHED 







not posses: 











1837. 
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CATALOGUE FREE. 
Discount for the Trade 
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“ 
Z 
~ 
ly 
Z 
“ 
n 
q 
y 


London, E.C, 


and Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATOS 


Of every description. 


“ OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 
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Carries Twelve 
Dry Plates. 
No Dark Slides. 


Price, with | 
Euryscope 
Lens and 


Shutter, 


Plates changed & 


30s. 


70s. 
For Definition and Magnifying Power we invite intending Purchasers to test our 





by turning a 


Field Glasses against any in the World. 


£7 7s. 


Button. 


n Victoria Stree 


112 Fourth Avenue, 
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tree 
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Bread 


t, in the City of London, and Published by 


New York.—Tuurspay, 


(Juee 
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Openshaw, Manchester. 
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INDEX NUMBER. 





A WEEKLY ILLUSTRATED JOURNAL 


OF SCIENCE. 


** To the solid ground 


Of Nature trusts the mind 


T HURSD. AY, 


No. 1125, Vot. 44] 


Registered asa Nowsnper at the Ganed Post ‘Office. ) 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 


Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 













and other Slides, Four Stamps. 


NEWTON & CcoO., 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 


AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


ug Price Lists in French, English, and German. 100 Pages, 
gtavings. Post Free, 3 Francs. To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 


WILLIAM BANKS, 
OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 


SCIENCE DEPOT: 
32 CORPORATION STREET, 


Containir 


132 En 





BOLTON. 


Projection Apparatus, and Scientific 


which builds for aye.” —\WORDSWORTH. 


[PRICE 30 CENTs. 


MAY 21, 1891. 


j 


[All Rights are Reserved. 


Sir Wm. Thomson's’ 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & CO. . 
SCIENTIFIC 
INSTRUMENT MAKERS, 


- 16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 











TELEPHONE No. 6770. 
| TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EV E RY DESCRIPTION. 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETT!I & ZAMBRA, 


OpTIcIANs AND ScientTiFic INstTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :-—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 | ongravings . Price ss 
Telephone No. 6583. ‘Telegraphic Address: * * Negretti. London.” 
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LINNEAN SOCIETY OF LONDON. 


The Anniversary Meeting of this Society for the Election of a Council 
and Officers for the ensuing year and for other business. will be held at the 
Society’s Rooms in Burlington House, Piccadilly, on MONDAY, MAY 25, 


at 3 o'clock precisely. 
B. DAYDON JACKSON, Secretary. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF AGRICULTURE, 

Applications are invited for three Lectureships, two in Agriculture and 

one in Agricultural Chemistry and Botany. Stipend of each Lecturer £200, 


with lecture fees, which may amount to about £200 more. 
Particulars may be obtained from the SECRETARY. 





TWO ENTRANCE SCHOLARSHIPS in 
NATURAL SCIENCE, of the value of 125 Guineas (fc. a Free 
Admission) and £60, are awarded annually in OCTOBER at Sr. 
Tuomas’s Hospirat Mepicat ScxKoot, London, S.E. 

For Particulars, apply to Mr. G. RENDLE. i al Secretary 
NETTLE SHIP. Dean. 


G. H. MAKINS, Vice-Dean. 


ROYAL HOLLOWAY COLLEGE. 
NATURAL SCIENCE LECTURESHIP. 

The Governors will shortly proceed to appoint a Kesident Lecturer in 
Natural Science for OCTOBER Next. 

Candidates must be Women who have had experience in Laboratory Work, 
and who are competent tu prepare Students for the London B.Sc. Examina- 
tion in Chemistry 

Salary, £150a Year, with Board and Lodging during Term. 


Applications, with Copies of Testimonials, must om sent to the PRINCIPAL, 
Royal Holloway College, Egham, before JUNE 





THE VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Medi- 

cine) will be held in Owens College, Manchester ; University College, Liver- 
ool; and Yorkshire College, Leeds, on MONDAY, JUNE 15, and fol- 
owing Days. 

A Preliminary Examination (introductery to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester ; University 
College, Liverpool ; and Yorkshire College, Leeds, on THURSDAY, JUNE 
11, and following Days. 

Notice (in writing) of intention to be present must be sent on or before 
June 1, to the University Recistrar, from whom conditions of entrance 
and other particulars can be obtained. 

Manchester, May 1891. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
tur the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; First’ in Agriculture Junior 
esuiouitionian 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO NATURAL SCIENCE ENTRANCE | 


SCHOLARSHIPS, each of the annual value of £15, and tenable for 
two years, at the Cheltenham Grammar School, will be offered for com- 
petition at an examination held on July 20 and following days. These 
Scholarships will be awarded for proficiency in Chemistry, 
tricity ov Heat. At the same time twelve Foundation Scholarships will 
be awarded.—Apply to the HEADMASTER 


VACATION ART AND SCIENCE 
COURSES, EDINBURGH. 


AUGUST 3-29. 


SOCIOLOGY.—Lectures by Prof. Patrick Geppes, Dr. Ernst Grosse 
(Freiburg), and Prof. A, C. Happon. 
Seminar conducted by Prof. Geppes, Mr. A. J Hexrsertson, and 


D. A. von JANKOVICH 


Studio directed by Dr. Grosse, Miss M. R 


Auice Gray. Tableaux vivants by Miss JANE Hay. 

GENERAL BIOLOGY.—Lectures by Dr. De Varicny (Paris), Prof. 
Geppes, and Mr. J. ArtTHUR THoMsoN. 

ZOOLOGV.—Course conducted by Mr. THomson, as-isted by Mr. NorMAN 
Wy p, Mr. G. J, Jounsron, B.A., and Mr. J. S. THomson. 

BOTAN Y.—Course conducted by Prof. Geppgs and Mr. R. Turneutt, 


B.Sc., assisted by Miss Erra Jounst¢ 


43 3-3 


ARTHUR 


yw and Mr. P. C. Warre. 
Ticket admitting to all Courses, 


to J. 


to One Course, £2 2s. 


For Prospectus, apply THomson, 30 Royal Circus, 
Edinburgh. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 


Who last week sent to his subscribers Pandorina morum, with sketch and 
description. Other objects available now are Volvox globator, Melicerta 
ringens, Brachionus pala, Cristatella mucedo; also Ameeba, Vorticella, 
Hydra, Crayfish, Dogfish, Amphioxus, and other Specimens for Biological 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, Post Free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 





THE MASON COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF A LECTURER IN MATHEMATICS, 


AND AN 


ASSISTANT LECTURER IN ENGLISH. 
The Council invite Applications on or before JUNE 20 for the above 
Appointments, the duties of which will commence on OCTOBER 1, 1891. 
Particulars of the Stipends, Conditions, and Duties will be sent on ap- 
plication to the Secretary, Mr. Geo. H. Mortey, The Mason College, 
Birmingham, to whom all Applications should be sent. 


G. J. JOHNSON, President of the Council. 


AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced ; also 


| altered Substances employed as Fertilizers; also the various Minerals that 


and Elec. | 


Hirt Burton, and Miss | 





produce the Colouring of Soils, &c. 
SIXTY SPECIMENS IN STRONG CABINET 
with Handles, and with Wooden Partition, 
Price £3 10s. 
Specimens about 3 x 2% inches. 
PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


so as to avoid Packing, 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock : —Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes; 
Card Trays ; Hammers ; Chisels ; Collecting Bags and Hammer Straps; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaL AGRICUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron. Nickel, and Cobalt. from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh ; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, ”Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 





1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocxs for Prospectors and Students. 
CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
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NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
MAY 26, at half- past 12 precisely, Natural History Specimens, com- 
prising Collections of British and Exotic Lepidoptera and Coleoptera, 
including many Rare and Fine Species, Butterflies in papers, received 
direct, Bird and Animal Skins, Birds’ Eggs, Shells, Minerals, Fossils, 
Heads and Horns of Animals, Birds set up in Cases, Curios, Cabinets, 
Books, &c. 


On View Day prior, ro till 5, and Morning of Sale, and Catalogues had. 


MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 








T. R. Briiups, F.E.S 





Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


On the rst of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL 
Edited by Ricnarp Soutn, F.E.S., 
With the Assistance of 
H. W. Bares, F.L.S., F.E.S., &. 
Dr. D. Suarp, F.Z.S., F.E.S., &c. 


W. Lucas Distant, F.E.S. &c. G. H. Verratt, F.E. 8. 
Epwarop A. Fitcu, F.L.S., F.E.S, W. Warren, M.A., F.E.S. 


ENTOMOLOGY. 








Martin Jacosy, F.E.S J. Weir, F.L.S., F. , F.E.S. 
SECOND-HAND CABINETS. J. H. Leecu, B.A., F.L.S, F.E.S. k. B. Wurre, M.D., F.L.S., F.E.S. 
Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 There are frequent Lithographed Plates by the best ranean 
drawers each, inside measurement of drawers 19} X 19 X 3, similar in design pars . Ww . 
to the late Dr. Percy’s. rtists, and occasional Woodcuts. 
LESSONS GIVEN, London: WEST, NEWMAN, & CO., 54 Hatton Garden. 
J f ‘ | S 
MESSRS. MACMILLAN & CO’S NATURE SERIES. 
Crown 8vo. 
THE ORIGIN AND METAMORPHOSES | ON THE COLOURS OF FLOWERS. By 


OF INSECTS. By Sir JOHN LUBBOCK, M.P., F.R.S. With 


Illustrations. 3s. 6d. 


THE TRANSIT OF VENUS. By Prof. G. 


FORBES. With Illustrations. 3s. 6d. 


POLARISATION 


SPOTTISWOODE, LL.D. 


OF LIGHT. W. 


Illustrated. 3s. 6d. 


ON BRITISH WILD FLOWERS CON- 
SIDERED IN RELATION TO INSECTS. By Sir JOHN 
LUBBOCK, M.P., F.R.S. Illustrated. 4s. 6d. 


By 


FLOWERS, FRUITS, AND LEAVES. 


Sir JOHN LUBBOCK. 4s. 6@. 


HOW TO DRAW A STRAIGHT LINE: 
A*LECTURE ON LINKAGES. By A. B. KEMPE, B.A. 
trated. 15. 6d. 


By 


Illustrated. 


Illus- 


LIGHT: A 
TERTAINING 
MAYER and 


SERIES OF SIMPLE, EN- 
AND USEFUL EXPERIMENTS. By A. M. 
C. BARNARD. Illustrated. 2s. 6a. 


SOUND: A SERIES OF SIMPLE, EN- 
TERTAINING AND INEXPENSIVE EXPERIMENTS. By 
A.M. MAYER. 3s. 6d. 

SEEING AND THINKING. By Prof. W. 


K. CLIFFORD, F.R.S Diagrams. 3s. 6d. 

CHARLES DARWIN. Memorial Notices 
reprinted from Na/ure By THOMAS H. HUXLEY, F.R.S., 
G. J. ROMANES, F.R.S., ARCHIBALD GEIKIE, F.R.S., and 


W. T. DYER, F.R.S. 2s. 6d. 


MACMILLAN & CO., 


POPULAR LECTURES and ADDRES 


MODERN 


GRANT ALLEN. Illustrated. 


THE CHEMISTRY OF THE SECONDARY 
BATTERIES OF PLANTE AND FAURE. By J. H. GLAD 
STONE and A. TRIBE. 2s. 6d. 


A CENTURY OF ELECTRICITY. 


T. C. MENDENHALL. 


38. 6d. 


By 


48. 6d. 


ON LIGHT. The Burnett Lectures. By Sir 
GEORGE GABRIEL STOKES, M.P., F.R.S. Courses: 
I. On the Nature of Light. II. On Light as a Means of Investigation. 
IIIf. On Beneficial Effects of Light. 7s. 6d. 


Three 


OR- 


LL.D. 


SCIENTIFIC EVIDENCES OF 


By GEORGE J. ROMANES, M.A., 


THE 
GANIC EVOLUTION. 
2s. 6a. 


SES 


THOMSON. In 3 vols. Vol. I. Constitu- 
6s.—Vol. III on Navigation. 


By Sir WILLIAM 
tion of Matter. Illustrated. 
78. 6d. 


THE CHEMISTRY OF PHOTOGRAPHY. 


By Prof. R. MELDOLA, F.R.S. lu 


Papers 
[Jmmediately. 


strated 6s 


ELECTRICITY 


6s. 6d. 


VIEWS 


By Prof. O. J. LODGE, LL.D. 


OF 


Illustrated. 


| TIMBER AND SOME OF ITS DISEASES. 


3y Prof. H. M. WARD, M.A. Illustrated. 6s 


ARE THE EFFECTS OF USE AND 
DISUSE INHERITED? An Examination of the View held by 
Spencer and Darwin. By W. PLATT BALL. 3s. 6¢. 


LONDON. 
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MESSRS. LONGMANS AND CO.’S LIST. 


3 Vols., 42s. each. Vols. I, and II. now aie 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., Professor of Chemistry in the Royal College of Science, 
London, South Kensington. Assisted by Eminent Contributors. 

SIR H. E, ROSCOE in NATURE :—*‘t is probable that this volume will have even a larger sale than that of the corre 
sponding ‘ Dictionary of Pure Chemistry,’ and, as with that important work, so with this, the public may well be congratulated on 
possessing such a valuable book of reference so creditable to all concerned in its production. . . . An examination of the important 
articles written by specially-qualified contributors indicates that each subject is brought up to the level of the present state of our 


knowledge. . . . Isa welcome addition to our scientific books of reference, and forms an admirable companion to ‘ Watts’ Dictionary 
of Theoretical Chemistry. as 








In 4 Vols., Half-Bound. Vols. LS and II. now ani Vol. I. (Abies—Chemical Change), 8vo, Price Two Guineas, 
Vol. (Chemocholic Acid—Indigo), 8vo, Price Two Guineas. 


WATTS’ DICTIONARY OF CHEMISTRY. 


Revised_and entirely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor of 
Chemistry in, University College, London; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 
Przlector in n Chemistry, of Gonville and Caius College, Cambridge. _ Assisted by Eminent Contributors. 











Thirteenth Edition, Revised and Enlarged, with 9 Coloured Plates and Maps and 987 Woodcuts. Crown 8vo, I5s. 


GANOT’S ELEMENTARY TREATISE ON PHYSICS. 
EXPERIMENTAL AND APPLIED. 
Translated and Edited from GaNnot’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 








Suet Edition, with 37 Pages of eee Matter, 7 Plates, “560 Woodcuts, and an Appendix of Sections, Crown 7 75. 6d, 


GANOT’S NATURAL PHILOSOPHY 


For General Readers and Young People. 
Translated and Edited from GANot’s “ Cours Elémentaire de Physique,” by E, ATKINSON, Ph.D., F.C.S. 


Lesions LONGMANS, GREEN, & co. 











From WAIL TER SCOTT’ Ss LIST. | : ‘Ce Large 8vo Volume, (¢ oth, 779 Pages, and Illustrated 


with 357 Figures, Price 25s. 





THE CONTEMPORARY SCIENCE SERIES. M A M M AL S 


Crown 8vo, Price 3s. 6d. Cloth ; Half Morocco, 6s. 6d. 


THE EVOLUTION OF MARRIAGE. 
By CH. LETOURNEAJU, General Secretary to the Anthropological 
Society, Paris, and Professor in the School of Anthropology, Paris. L l V l N G A N D E Xx bg I N Cc we 
An ethnogr: aphical summary of the facts regarding the origin and growth 
of marriage and the family among savages, ‘bart yarians, and in civilization, BY 
with hints as to its probable evolution in the future. In w riting this history 
of marriage, Prof. Letourneau is concerned less with theories than with facts, WILLIAM HENRY FLOWER, C.B., F.R.S., D.C.L., 


which are arranged under the headings of the various races and periods of 
civilization. 


READY JUNE t. Director of the Natural History Departments, British Museum ; 
BACTERIA AND THEIR PRODUCTS. . 
By Dr. SIMS WOODHEAD. AND 
Written. by Dr. Sims Woodhead, the recently appointed Director of 
the let ote os of the College of Surgeons and Phyeic ians in London, it RICHARD LYDEKKER, B.A. 
includes a full discussion of the causes of Hydr yphobia, Cl holera, Diph- 
theria, and C. onsumption, dealing especially with Dr. Koch’s discovery. The 


work will be copiously illustrated by micro-photographs of Bacteria, &c. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. In One Volume, 4to, Cloth, Price rs. 6d. 
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Professor of Medicine i in King’ s College. 


Just Published. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. ‘ : onion 
OUR MORALITY AND THE MORAL QUESTION. 2s. 64. Contributed to the Encyclopedia Britannica 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. : M.A.. LL.D.. F.RS, 
HOW TO WORK WITH THE MICROSCOPE. 100 | By E. RAY LANKESTER, ” 


es 


Plates. Hy hoe WN MEDICINE. 86 Plat ‘i Deputy Linacre Professor in the University of Oxford. : 
THE MICROSCOPE IN ates. ie ES: ie ; I 
BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. To which are added Kindred Articles by 
ON LIFE AND ON VITAL ACTION, 55. Professors W. J. SoLias, LL.D., F.R.S., L. von Graff, Ph.D., 
Li rst pM Lip i an A. A, W. Husrecut, LL.D., A. G. BournE, D.Sc., and 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55. 6d. W. A. HERDMAN, D.Sc. 


London: J. & A. CHURCHILL. London : ADAM & CHARLES BLACK, Soho Square. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, May 2. 

CHEMICAL SOCIETY, at 8. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Some Points connected 
with Mains for Electric Lighting: W. H. Preece, F.R.S.—On the most 
Economical Mode of Feeding a Low-Pre-sure Network: R. E. Crompton. 
(Discussion. ) 

Rovat INSTITUTION, at 3.—The Orchestra considered in Connection with 
the Development of the Overture : Dr. A. C. Mackenzie. 

FRIDAY, May 22. 
Papences. Society. at 5.—Dr. Schobben’s Form of Lantern-Stereoscope : 
C. J. Woodward.—A Simple Steam-Engine Indicator accurate at any 
Speed : Prof. J. Perry, F.R.S.—Mr. Blakesley’s Method of Measuring 
Power in Transformers: Prof. J. Perry, F.R.S.—Alternate Current and 
Potential Difference Analogies in the Methods of Measuring Power : Prof. 
W. E. Ayrton, F.R.S., and Dr. W. E. Sumpner. 

Rovat INSTITUTION, at 9 —The Molecular Process in Magnetic Induce 

tion: Prof. J. A. Ewing, F.R.S. 


SATURDAY, May 23. 
Rovat Botanic Society, at 3.45. 
AMATEUR SctentiFic Soctety.—Excursion to Caterham and Godstone 
(leaving Cannon Street (S.E.R.) by 2 17 train). 
Rovat INSTITUTION, at 3.—The Artificial Production of Cold : H. Graham 
Harris. 
MONDAY, May 25. 
Linnean Society, at 3.—Anniversary Meeting. 
TUESDAY, May 26. 
Society or Arts, at 4.30.—The Mineral Resources of New South Wales : 
C. S. Wilkinson. 
Rovat STATISTICAL SociIETY, at 7.45.—On the Nature and Uses of 
Averages: Dr. John Venn, F.R.S. 
InsTITUTION oF CIVIL ENGINEERS. at 8.—Annual General Meeting. - 
Report of Council and Election of Council and Officers. 
PuHotoGcraPuic Society, at 8.—The Influence of Development on Grada- 
tion. (Discussion.) 
Rovat INSTITUTION, at 3.—The Cibber Period of Stage History; William 
Archer. 
WEDNESDAY, May 27. 
Geotocicat Society, at 8.—Notes on some Photographs of Hyl rw 
lyelli and De ndrerpet m acadianum: Sir J. Dawson, K.C.N 
-R.S.—On Lower Jaws of Procoptodon: R. Lydekker.—On s »me 
Recently-exposed Sections in the Glacial Deposits at Hendon: Dr. H. 
Hicks, F.R.S. 
BRITISH AstRONoMIK at ASSOCIATION, at 5. 
THURSDAY, May 28. 
Rovat Society, at 4.30. 
Society or ARTS, at 4.30. 
Tupper. 
OVAL INSTITUTION, at 2.- 
the Development of the Overture: Dr 


—The Study of Indian History : Charles Lewis 
~The Orc yy considered in connection with 
A. C. Mackenzie. 

FRIDAY, May 29. 


Rovat Institution, ato.—An Astronomer’s Work in a Modern Observa- 
tory: Dr. David Gill, F.R.S. 


SATURDAY, May 30. 


Rovat InstiTuTION. at 3.—The Scientific Study of Decorative Colour: 
Prof. A. H. Church, F.R.S. 


Post Free for Four Stamps. 
Natural History Book Circular (No. 108). 
Important Works for Sale on 


CRYPTOGAMIC BOTANY : 


nd Diatoms; Algz; Characee and Confervez ; Lichens; Fungi ; 
und Hepaticz ; “Ferns ; ~~ anical Microscopy; Fossil Plants. 
1000 Works. 





WILLIAM WESLEY & SON 
28 ESSEX STREET STRAND, LONDON. 


“THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. BARRE rr, J. W. Doucias, W. W. Fower, M.A., F.L.S 


. 









R. McLacuan, F.R.S., E. Saneean, F.L.S., and 
H. T. Srainron, F. 
This Magazine, commenced in 1864, contains esi articles and notes 
on all subjects connected with Ent aainae. and especially on the Insects of 
the British Is] 
ubscriy Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Su cessors), 
1 Paternoster Row. 
N.B.—A Second Series w 


4s commenced with the Number for January 1890 





"ATURE XXi 


EDINBURGH PHILOSOPHICAL JOUR. 
NAL. Edited by DAVID BREWSTER and R. JAME- 
SON, 1819-26 ; the Edinburgh New Philosophical Journal, 
1826-53. 69 Vols., Cloth. = .. £10 10s. 

Cosmos, 1859-1863, and its continuation, Les Mondes, Revue 
des Sciences, par l’Abbé Moigno, 1863-1881. Third 
Series, 1882. 69 Vols., Half-calf. .. £10 105, 

Minutes of Proceedings of the Institution of Civil Engineers, 
1873-1888 (being Vols. 37 to 93), with Name and Subject 
Index to Vols. 1-58; Brief Subject Index; and 3 Ap- 
pendices. 63 Vols. ... .. £6 6s. 

Philosophical Transactions of the Royal Society of London, 
1665-1800, abridged by Hutton, Shaw, and Pearson. 18 
Vols., 4to. £2 ~~ 

Transactions of the Royal Society of London, 1835 -187 6. 

Proceedings of the Royal Society of Edinburgh ' 1862 to 430 
(being Vols. 5 to - 7 Vols. Cloth, remainder as pub- 
lished. ... .. £8 8s. 


On Sale by M ACMILI AN & BOWE S, “Cambridge. 


Instrument Company, Cambridge. 
Address all communications ‘“ Instrument Company, 
Cambridge.” 

Price List of Scientific Instruments, sent post free 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices 
HUGH FULTON, Dealer in Recent Shells, 


89 Futnam Roap, Lonpvon, S.W. 


Excellent a of the actual, nateral Handwriting, als° 
of Dra Music, even of elaborate Sketches, Pro- 

ee *Pians (up to Double-Elephant size), Shorthand, and 

Fype-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &<. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester 


SUBSCRIPTIONS TO “* NATURE. y 











d. 
Tie caccacescssvsss 
Half-yearly. 2... 12+ se eee + 14 6 
Quarterly ....-. cteae FF 
To the United States, the Continent, &c. :— 
Yearly. . . 0s : 30 «6 
Half-yearly. ....... +e ~ a 1s 6 
Quarterly .... ere. oe of 
To India, China, and Japan : -- 
Yearly... 32 6 
Half- yearly. . ; +e ee 16 6 
Quarterly . — a 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 





‘& «€ 
One Eighth Page, or QuarterColumn .. . 0 18 6 
Quarter Page, or Halfa Column ..... EI5§ © 
Half a Page, or a Column hs _ 35 0 
Whole Page 6 6 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, SFRAND, W.C. 
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MESSRS. MAGMILLAN & G0.’S PUBLICATIONS. 


HISTORY. 


A SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, LL.D., late Honorary 
Fellow of Jesus College, Uxford. New and Revised Edition. With 
Maps, Genealogical Tables, and Chronological Annals. Crown 8vo. 
8s. 6d. 51st ‘Il housand. 


Also the same in Four Parts. With the corresponding portion of Mr. 


lait’s ‘* Analysis.”" Crown 8vo. 3s. each. Part I , 607-1265. Part II., 
1204-1553. Part III., 1540-1689. Part IV., 1660-1873. 
HISTORY OF THE ENGLISH PEOPLE. By 
the same Author. In 4 Vols 8vo. 16s. each 
Vor. I—Early England, 449-1071—Foreign Kings, 1071-1214— 
‘The Charter, 1214-1291—The Parliament, 1307-1461. With Eight 
Maps. Vot. I1.—The Monarchy, 1461-1540—The Reformation, 1540- 
1603. Vor. I1].—Puritan Englan:, 1603-1660—The Kevolution, 
1660-1688. With Four Maps. Vor. 1V—The Revolution, 1688-1760 


—Modern England, 1760-1815 With Maps and Index. 
THE MAKING OF ENGLAND. By the same 
Author, With Maps. 8vo. 16s. 
THE CONQUEST OF ENGLAND. 
Author. With Maps and Portrait. 8vo. 18s. 
ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘* Short History of the English People.” By C. W.A. TAIT. 
M.A., Assistant Master, Clifton College. New and Revised Edition. 
Crown 8vo. 45. 6d. 

READINGS FROM ENGLISH HISTORY. Se- 
lected and Edited by JOHN RICHARD GREEN, Three Parts 
Globe 8vo. 1s. 6d. each. I. Hengist to Cressy. II. Cressy to 


Cromwell. III. Cromwell to Balaklava, 
LECTURES ON THE HISTORY OF ENGLAND. 


By M. J. GUEST. With Maps. Crown 8vo. 6s. 
HISTORICAL COURSE FOR SCHOOLS. 


Edited by E. A. FREEMAN, D.C.L., 
Modern History in the University of Oxford. 


GENERAL SKETCH OF EUROPEAN 


By the same 


Regius Professor of 
18mo. 


HIS- 


TORY. By E. A. FREEMAN, D.C.L. New Edition, Revised 
and Enlarged, with Chronological Tables, Maps, and Index. 3s. 6d. 
HISTORY OF ENGLAND. By EpDITH 


THOMPSON. New Edition, Revised and Enlarged, with Coloured 


Maps. 2s. 6d. 
HISTORY OF SCOTLAND. By 


MACARTHUR 


MARGARET 


HISTORY OF ITALY. By Rev. W. Hunt, 
M.A. New Edition, with Coloured Maps. 3s. 6d. 

HISTORY OF GERMANY. By J. SiMe, 
M.A. New Edition, Revised. 3s 

HISTORY OF AMERICA. By JoHN A. 


With Maps. 4s. 6d. 

HISTORY OF EUROPEAN COLONIES. 
E. J. PAYNE, M.A. With Maps. 4s. 6d. 

HISTORY OF FRANCE. By CHARLOTTE 


DOYLE. 
Ey 
M. 


YONGE. With Maps. 3s. 6d. 
HISTORY PRIMERS.—Edited by Joun 

RICHARD GREEN, LL.D. 18mo. ts. each. 

ROME. By Rev. M. Creicuton, M.A., Dixie 


Professor of Ecclesiastical History in the University of Cambridge. 
Maps. 
GREECE. By C. A. Fyrre, MA, 
of University College, Oxford. Maps ; 
EUROPE. By E. A. FReEeEman, D.C.L. 
FRANCE. By CHARLOTTE M. YONGE. 
INDIAN HISTORY: ASIATIC AND EURO- 
PEAN. By J. TALBOYS WHEELER. 
GREEK ANTIQUITIES. nev. J.: P. 


late Fellow 


Maps. 


By 


MAHAFFY, D.D. Illustrate 
ROMAN AN TIQU 1 TIE S. By Prof. WILKINs, 
Litt.D. Illustrated. 


CLASSICAL GEOGRAPHY. By H. F. 


M.A 
GEOGRAPHY. By SirG. Grove, D.C.L. Maps. 


MACMILLAN AND CO., LONDON. 


TOZER, 


! 


| 


THE KINGS 


HOLE. On 


A GENEALOGICAL STEMMA OF 
OF ENGLAND AND FRANCE. By Rev. C. 


Sheet. 1s. 


CHRONOLOGICAL TABLES. 
Arrangement of the Events of Ancient History (with an Index). 
Rev. ARTHUR C. JENNINGS, 8vo. 5s. 


NEW HISTORICAL ATLAS AND GENERAL 


HISTORY. By R. H. LABBERTON. 4to. New Edition, Re- 


vised and Enlarged. 15s. 
SHORT MANUAL OF THE HISTORY OF 
The Soil, Climate, and 


INDIA. With an Account of INpta As IT 1s. 
Productions ; the People, their Races, Religions, Public Works, and 
Industries; the Civil Services, and System of Administration. By Sir 
ROPER LETHBRIDGE, Fellow of the Calcutta University With 
Maps. Crown 8vo. 5s. 
A DAY-BY-DAY RECORD OF EVENTS, 
Ty 7 
ANNALS OF OUR TIMES: a Diurnal of Events, 
Social and Political, Home and Foreign, from the Accession of Quese 
Victoria to Jubilee Day, being the First Fifty Years of Her Majesty’ s 
Reign. By JOSEPH IRVING. In 2 Vols. 8vo, 18s. each. 
Vol. 1., June 20, 1837, to February 28, 1871. Vol. II., February 24, 1871. 
to June 24, 1887 
*,* The Seco nd Volume may also be had in Three Parts:—Part I., 
February 24, 1871, to March 19, 1874, 4s. 6¢.; Part I1., March 20, 1874, to 
July 22, 1878, 4s. 6d. : Part III., July 23, 1878, to June’ 24, 1887, 9s. 
GREEK LIFE AND THOUGHT FROM THE 
AGE OF ALEXANDER TO THE ROMAN CONQUEST. By 
Rev. J. P. MAHAFFY, D.D., Fellow of Trinity College, Dublin. 


Crown 8vo. 12s. 6d. 


THE GREEK WORLD UNDER ROMAN SWAY. 


A Synchronistic 
By 


A 


8 37-1887 


From Plutarch to Polybius. By the same Authcr. Crown 8vo. 1os. 6d. 
THE MAKERS OF MODERN ITALY: Mazzini, 


Cavour, Garipatpt. Three Lectures. By J. A. R. MARRIOTT, 
M.A., Lecturer in Modern History and Political Economy, Oxford 
Crown 8 8vo. 15s. 6a. 

A SUMMARY OF MODERN HISTORY. By M. 
MICHELET. Translated by M. C. M. Simpson. Globe 8vo. 
4s. 6d. 

ENGLAND UNDER THE ANGEVIN KINGS. 
By KATE NORGATE. With Maps and Plans. 2 Vols. 8vo. 

SCANDINAVIAN HISTORY. By E. C. Orté. 
With Maps. Globe 8vo. 6s. 

THE EXPANSION OF ENGLAND. By J. R. 
SEELEY, M.A., Regius Professor of Modern History in the Uni 
versity of Cambridge. Crown 8vo. 4s. 6d. 

OUR COLONIAL EXPANSION. 
the above. By the same Author. Crown 8vo, 

ANALYSIS OF ENGLISH HISTORY, based on 
Green's ‘‘ Short History of the English People.”” By C. W. A. TAIT, 
M.A., Assistant Master at Clifton. New and Enlarged Edition 
Crown 8vo. 45. 6d. 


A PRIMER OF INDIAN HISTORY. 


325. 


Extracts from 


Sewed. 1s. 


Asiatic and 


European. By J. TALBOYS WHEELER. 18mo. ts. 
COLLEGE HISTORY OF INDIA, Asiatic and 
European. By the same Author. With Maps. Crown 8vo. 3s. 6d. 


INDIA AND OF THE 
NEPAUL, AND 


8vo. 125. 


A SHORT HISTORY OF 
FRONTIER STATES OF AFGHANISTAN, 
BURMA. By the same Author. With Maps. Crown 

CAMEOS FROM ENGLISH HISTORY. By 
CHARLOTTE M. YONGE. Extra Fcap. 8vo. 5s.each. (1) FROM 
R')LLO TO EDWARD II. (2) THE WARS IN FRANCE. (3) 
THE WARS OF THE ROSES. (4) REFORMATION TIMES. 
(s) ENGLAND AND SPAIN. (6) FORTY YEARS OF STUART 
RULE (1603-1643). (7) REBELLION AND RESTORATION 
(1642-1678). 

EUROPEAN HISTORY. 
Historical Selections from the Best Authorities. 
by E. M. SEWELL and C. M. YONG E. Crown 8vo. 
1003-1154. 6s. Second Series, 1088-1228. 6s. 


THE VICTORIAN HALF- CEN TURY—A JUBI- 
LEE BOOK. By CHARLOTTE M. YONGE. With a New Por- 
trait of the Queen. Crown 8vo, P. or “Co overs, 15.3 Cloth, rs. 6d, 
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MESSRS. MACMILLAN & CO’S NEW WORKS, 


ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
Just Published, 8vo, Cloth, 145. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST 
TIMES TO THE PRESENT DAY. 
BEING ALSO AN INTRODUCTION TO THE STUDY OF THE SCIENCE. 


By ERNST VON MEYER, Ph.D., 


Professor of Chemistry in the University of Leipzig. 








Translated, with the Author's sanction, by GEORGE McGOWAN, Ph.D., Demonstrator in Chemistry, University College of 
North Wales, Bangor. 
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SPEAKER.—“ A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, in lependen 
research, and sound judgment.” 

MANCHESTER GUARDIAN.—‘' Dr. McGowan has done his work with commendable care. The part of the history 
from Boyle to Lavoisier, which requires handling with the broadest grasp, is treated with almirable judgment. ‘The perspective of 
the period is maintained true to fact.’ 


SCOTSMAN.—“ The book is an admirable one in every way. Beginning with the origin of chemi-try as found in alche my, 
it traces the history of the science down to the present time. The author gives a 1 clear account of the genesis of chemical theory, and 
at the same time presents a comprehensive history of the progress of knowledge of the various departments. The account of the 
development of the atomic theory is particularly well done.” 

NEW VOLUME OF THE CHEAPER EDITION OF DR. A. R. WALLACE’S WRITINGS. 
Just Published, Crown 8vo, Cloth, 6s. 


NATURAL SELECTION AND TROPICAL NATURE. 


ESSAYS ON DESCRIPTIVE AND THEORETICAL BIOLOGY. 
By ALFRED RUSSEL WALLACE. 
Uniform with the ‘‘ Malay Archipelago.” 

GLASGOW HERALD.—“ Models of scientific exposition by one of the soundest, most cautious, and most brilliant exponents 

of science in this country.” 
*.* Other Volumes to follow. 
NEW wen OF GREENHILL’S DIFFERENTIAL AND rhe geen - (c: ALCULUS. 
Just Published, Second Edition, Enlarged, Crown 8vo, Cloth, 

DIFFERENTIAL AND INTEGRAL CALCULUS, WI T H “APPLICATIONS. 


By ALFRED GEORGE GREENHILL, M.A., F.R.S., Professor of Mathematics to the Senior Class of Artillery Officers, 
Woolwich. 

NEW BOOK BY THE REV. J. LLEWEL o> N |, DAV IES. 
Just Published, Crown 8vo, Cloth, 3s. 

ORDER AND GROWTH AS INVOLVED in” ‘THE SPIRITUAL CON- 
STITUTION OF HUMAN SOCIETY. By J. LLEWELYN DAV IES, M.A., Chapl ain to the Queen, Vicar 
Kirkby Lonsdale, formerly Fellow of Trinity College, Cambridge, Author of ‘* The Gospel and Modern Life,” **S cial 
Questions from the Point of View of Christian Theology,” &c. 

NEW BOOK BY THE BISHOP OF M ANCHESTER. 
Just Published, Crown Svo, Cloth, 3s. 1 


THE TEACHING OF CHRIST: ITS CONDITIONS, SECR Et, AND 
~~ ; 


RESULTS. By the Right Rev. J. MOORHOUSE, 1).D., Bishop of Manchester, Author of *Ja >ot 


* * 


> Sermon 
The volume contains two Sermons on the subject of Inspiration and the Ol d Testament which wi nF have special interest to 
ose who | have followed the controversy raised by the publication of ** Lux Mundi.’ 
NEW EDITION OF CHARLES KINGSLEY’'S LIFE AND re .S 
Just Published, New Edition, 2 Vols., Crown Svo, Cloth, 12s ’ —_ 
CHARLES KINGSLEY: HIS LET TERS AND MEMORIES > OF HIS LIFE. 


Edited by his WIFE. 


WITH AN INTRODUCTION BY SIR FREDERICK POLLOCK. 
Just Ready, Crown Svo, Cloth, 6s. 


THE ENGLISH CONSTITUTION. By Emite Bourmy, Member of the In- 


titute. Translated from the French by ISABEL M. EADEN, With Preface by Sir FREDERICK POLLOCK 
MACMILLAN AND CO., LONDON. 
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PERKEN, SON, & RAYMENT, 222%. "nee 
2 a § Discount for the Trade London, E.C. 


and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS ” MAGAZINE CAMERA “OPTIMUS ” “OPTIMUS ” 
SCOUT. | SCORER. 


Pictures 4} by 3} inches. i 
i Medium Size. Small Size. 
Clear Definition. Clear Definition. 
| Good Pield. Large Field, 
= Magnifying 64 Magnifying 25 











The most 
Mm convenient 
m yet invented 






Carries Twelve — 
Dry Plates. 








No Dark Slides. Price, with times. times. 
Plates c! anged jf ‘Len and 70s. 30s. 
by turning a Shutte mae a 5 ° . , 
Button. £7. “og For Definition and Magnifying Power we invite intending Purchasers to test our 






Field Glasses against any in the Worid. 





WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 © 


17 %” ” 5 10 oO 
610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


ELAERVE YY @ PEAKS, 


56 CHARING CROSS ROAD, W.C. 







: JOHN J. GRIFFIN & SONS. Limite, 


aS 








MAKERS OF 


oT eye 
Mathematical, Drawing, and Surveying Instruments PHOTOGRAPHIC APPARATUS, 


of every description, 








22 GARRICK STREET, COVENT GARDEN, 
LONDON. 





f the Highest Quality and Finish, at the most Moderate Prices. 





Illustrated Price List Post Free. 








; ' i t 1 edal i e Gr 86 ed : 
W. ©. 5. Aatant Ge on Pi bn ty san ee 2 for | CHEMICAL APPARATUS of every description for Analytical Opera 
Excellence of Construction o athematical Instruments, and the only tions and Experiments of Demonstration. 
Gotp Mepa in the International Inventions Exhibition 1885 for Mathe. APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. aics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physica! Science. 







Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. SEND FoR CATALOGUES, FREE ON APPLICATION 


’ re . cy , ° - *.% 4 } 
i Street Hill, Queen Victoria Street, in the City of Li 1, and Published by 


1 ond 
’.C., and 112 Fourth Avenue, New York.—TuHurspay, May 21, 1891. 











9, & 10 Hatton Garden, London, E.C. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the 


solid ground 


Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1126, VOL. 44.] 


Registered as a Newspaper at the General Post Office.] 


THURSDAY, 


MAY 28, 1891. [PRICE 15 CENTS. 


{All Rights are Reserved. 





THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst many unsolicited Testimonials the 
following has been received by the maker:— 


Prices FROM 
£5 to £7. 


ALSO MADE 
Watcu Size. 

















EDINBURGH, May 31, 1889. 

Dear Sir,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘‘ Watkin”’ 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
N only about 4, of an inch. 
, During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
lit down 2000 feet and then 
| comparing it with the stan- 
dard on my return. The 
y/ results obtained speak vol- 

umes for the high-class 
workmanship and great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) 
F 
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R. C. Mossmar, 
-R.M.S., Observer. 
Scott. Met. Soc 


Zo be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


——— a 





Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


«If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. _ 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and ted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 








“The ‘STAR ’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritishk Medical Journal. 


B 
















made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, | ‘ 
well-Grished Instrument. ‘ . ——— 
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R. & J. BECK. 68 Cornhill, London, E.C. 


NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 








Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


| 
| Illustrated Price Lists posted free to all parts of the World 
| 


NEGRETTI & ZAMBRA, 


Opticians AND Screntiric INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.c. 
Branches :—45 CORNHILL; 122 REGENT STREET 
Photographers at the CRYSTAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price ss. 
Telephone No. 6583. Telegraphic Address : ‘* Negretti, London. 
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BRiTISH MUSEUM. 
EVENING OPENING (8 to to P.M.). 
The BRITISH MUSEUM (Bloomsbury) will be CLOSED in the 


EVENINGS from MONDAY, JUNE 1, to SATURDAY, JULY 4, in- 
clusive, for Alterations in the Electric Light Plant 


E. MAUNDE THOMPSON, 
Ms Principal Librarian and Secretary 
British Museum, May 23, 1891. 


ROYAL COLEGE OF SCIENCE, 
LONDON, 
WITH WHICH IS INCORPORATED 


THE ROYAL SCHOOL OF MINES. 


Next Session begins SEPTEMBER 30, 1891. 
Prospectuses and Forms of Application for admission can be obtained 
from the REGISTRAR 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Prof. A. H. CHURCH, M.A., F.R.S., Professor of Chemistry in the 
Royal Academy of Arts, will, on SATURDAY NEXT (May 30), at Three 
o’Clock, begin a Course of Tiree Lectures on *‘ The Scientific Study of 
Decorative Colour.” 





Subscription to this Course, Half-a-Guinea. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF AGRICULTURE, 


Applications are invited for three Lectureships, two in Agriculture and 
one in Agricultural Chemistry and Botany. Stipend of each Lecturer £200, 
with lecture fees, which may amount to about ,= > more. 

Particulars may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of DEMONSTRATOR 
OF ELECTRICAL ENGINEERING. Stipend, £100. 
Particulars may be obtained from the SEcrETARY of the College. 


THE YORKSHIRE COLLEGE, LEEDS. 


fate ations are invited for the Appointment of ASSISTANT LEC- 
TURER AND DEMONSTRATOR IN ZOOLOGY. Stipend, £rs0, 
Particulars may be obtained from the Secretary of the College. 


THE MASON COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF A LECTURER IN MATHEMATICS, 
AND AN 
ASSISTANT LECTURER IN ENGLISH. 
The Council invite Applications on or before JUNE 20 for the above 
Appointments, the duties of which will commence on OCTOBER 1, 1891 
articulars of the Stipends, Conditions. and Duties will be sent on ap- 
lication to the Secretary, Mr. Geo. H. Mortey, The Mason College, 
irmingham, to whom all Applications should be sent. 


G. J. JOHNSON, President of the Council. 








THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 








TWO ENTRANCE SCHOLARSHIPS in 
NATURAL SCIENCE, of the value of 125 Guineas (Ze. a Free 
Admission) and £60, are awarded annually in OCTOBER at Sr. 
TuHomas’s Hospirat Mepicat ScxHoot, London, S.E. 

For Particulars, apply to Mr. G. RENDLE. Medical Secretary. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


TWO NATURAL SCIENCE ENTRANCE 
SCHOLARSHIPS, each of the annual value of £15, and tenable for 
two years, at the Cheltenham Grammar School, will be offered for com- 

yetition at an examination held on July 20 and following days. These 

Scholarships will be awarded for proficiency in Chemistry, and Elec. 
tricity oy Heat. At the same time twelve Foundation Scholarships will 
be awarded.—Apply to the HEADMASTER. 





| 
| 
| 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH ROapD 
BIRMINGHAM, 


, 
Who last week sent to his subscribers Nassula ornata, with sketch and 
description. Other objects available now are Volvox globator, Melicerta 
ringens, Stephanocerns Eichornii, Cristatella mucedo; also Ameeba, Vorti- 
cella, Hydra, Astacus, Amphioxus, Dogfish, and other Specimens for 
Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. RB. 
is supplying. . 


Specimen Tube, One Shilling, Post Free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 





THE DURHAM COLLEGE OF 
SCIENCE, 


NEWCASTLE-UPON-TYNE. 
LECTURER ON AGRICULTURAL CHEMISTRY. 


The Council of the Durham College of Science is prepared to receive 
Applications for the position of LECTURER on AGRICULTURAL 
CHEMISTRY, at a Fixed Stipend of £150 and a Share of Fees for Classes 
conducted outside the College. 

Application to be made at once to the SEcRETARY, at the College, from 
whom all Particulars may be obtained. 


ALFRED HOWSON, Secretary. 


CHEAP BOXES OF SLIDES FOR 
GEOLOGY AND PHYSIOGRAPHRY. 


6 Physiographic, 5s.; 12 Physiographic, 9s.; 12 Metamorphic and Sedi- 
mentary, 13s. ; 12 Igneous, 12s. 


Prepared by R. CHAPMAN, Brooklyn, Oakhill Road, Putney. 





TO BE SOLD.—A First-class MICRO- 
SCOPE by Beck. International Stand, Objectives, Spectroscope, and 
other Fittings. Good as new. Cost £150; Price £100. Iso, 300 
Micro-Slides by Cote, WHEELER, and others.—Apply, ‘*W. D.,” 28 
Marlborough Road, Upper Holloway, N. 








CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 








Mathematical Instrument Manufacturer to H.M. Government, Council o. 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


Ww. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Sale bp Auction. 


WEDNESDAY AND THURSDAY, JUNE 10 anp 11. 
THE FIRST PORTION OF A VALUABLE AND EXTENSIVE 
COLLECTION OF MINERALS. 


MR. J.C. STEVENS has received instruc- 
tions from J. W. RimminGton, Esq., to Sell by Auction, at his Great 
Rooms, 38 King Street, Covent Garden, on WEDNESDAY and 
THURSDAY, JUNE 1o and 11, at half-past 12 precisely, the First 
Portion of his valuable and extensive Collection of Minerals formed 
during the last thirty years, in which period several important and valu- 
able old Collections have been acquired, in addition to large purchases of 
most of the finest specimens that have been in the market. ‘The Collec- 
tion includes fine specimens of most of the Rarer Minerals, Gold, Silver, 
and Platinum, Rare Copper and Lead Minerals, beautiful polished 
Specimens, &c., &c. 


On View the Day prior, ro till 4, and Mornings of Sale, and Catalogues had. 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 
415 155. 


As made for Oxford University. 
ELECTRIC +MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 

OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 

Catalogue, 34. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- 
ment to the Science and Art Department. 
3 FLEET STREET, LONDON. 


JOHN J, GRIFFIN & SONS, Lr. 


si mm] = PHOTOGRAPHIC DEPARTMENT. 

























Now Reapy, 
Complete I//ustrated Catalogue of 
CAMERAS, LENSES, MATERIALS 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 








Free Instruction to Beginners. 


22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 





BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full black. 
Bess not corrode Steel Pens. Blotting-paper may be applied at the 

scleanly to use,and not liable to Blot. moment of writing. 


Cu be obtained in London, through Messrs. Barctay & Sons, Farring- 
ion Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


Flows easily from the Pen. 


BEWLEY & DRAPER (Limited), Dublin. 











F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass) and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. ‘The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaAL AGRICUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron, Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISI'tE FOR 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 





And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, Fitzroy SQUARE, LONDON. 





MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 
7 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 

SECOND-HAND CABINETS. 

Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 194 X 19 X 3, similar in design 
to the late Dr. Percy’s. 











LESSONS GIVEN, 





Excellent Copies of the actual, natural Handwriting, also 





of Drawings, Music, even of elaborate Sketches, Pro- 
ammes, Pians (up to Double-Elephant size), Shorthand, and 
'ype-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


[HOLLOWAY S OINTMENT] eee 


INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 
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In Three Volumes, Price £2 2s. each. Vols. I. and II. Just Published. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., 
Professor of Chemistry in the Royal College of Science, London ; 








ASSISTED BY EMINENT CONTRIBUTORS. 


CHEMICAL NEWS :—* Will be universally appreciated by technical and manufacturing chemists.” 

¥CURNAL OF SOCIETY OF CHEMICAL INDUSTRY :—*‘ The list of the names of contributors and the selection 
cf the'r subjects inspires confidence at once.” 

JRON AND STEEL TRADES FOURNAL :—* Should be in the hands of every manufacturer who wishes to be well 
post2d in the subjects with which he has to do.” 

CHEMICAL TRADE $¥OURNAL :—‘‘ We are much pleased with the work. . . . Descriptions of processes are brought 
down to as recent a date as it is well-nigh possible to achieve. . . . Will form a handy book of reference for years to come.” 

SIR H. E. ROSCOE in NATURE :—‘ It is probable that this volume will have even a larger sale than that of the corre- 
sponding ‘ Dictionary of Pure Chemistry,’ and, as with that important work, so with this, the public may well be congratulated on 
possessing such a valuable book of reference so creditable to all concerned in its production. . . . An examination of the important 
articles written by specially-qualified contributors indicates that each subject is brought up to the level of the present state of our 
knowledge. . . . Isa welcome addition to our scientific books of reference, and forms an admirable companion to ‘ Watts’ Dictionary 
of Theoretical Chemistry.’ ” 


London: LONGMANS, GREEN, & CO. 





THE CATALOGUE INTRODUCTORY SCIENCE TEXT-BOOKS. 
OF AN IMPORTANT PETROLOGY. py F. H. Hartcu, Ph.D, 


F.G.S. With 43 Illustrations. Price 3s, 6¢. 
| E N | F (Second Edition Ready. 


** A model of what a student’s text-book should be ; it is clear, concise, and 
uf canna a a yet full."—Literary World. 
(Physiology, Anatomy, Microscopy, &c., &¢.) 7 4 ‘ a 
J ; : , ’ BOTANY. By Epwarp AvELING, D.Sc, 
Fellow of University College, London. With 271 Illustrations. 4s. 6d 
“The best and most practical elementary text-book of botany 1n the 


Sotheran’s Price Current of Literature, §  eEwres By“Boe Gin 


ETHICS. By Prof. Gizycx1 and Dr. STanTon 





Is included in No. 504 (May 27) ot 


Which contains, in addition, Fine Work GENERAL LITERATURE. COIT. 4s. 6d. 
eee He era SNE. Cay re A SE “*It is admirably arranged. It is a book which will stimulate thought.’’"— 
—e ; : | Spectator. 
A Copy Post Free on application to PETROGRAPHICAL TABLES: an Aid to 


H. SOTHERAN & CO., —|_RSSEN PCa RNs Moen te oe. Waren 
136 STRAND, W.C., and 37 PICCADILLY, W., | «.Supplies.a lomatelt want -Maaay Pl 3 
LONDON. wer: | SWAN SONNENSCHEIN & CO., London. 
Post Free for Four Stamps. ‘tyr avv — 
Natural History Book Circular (No. 108). | THE MIDNIGHT SKY. 
Important Works for Sale on _ FAMILIAR NOTES ON THE STARS & PLANETS. 
CRYPTOGAMIC BOTANY: | By EDWIN DUNKIN, F.R.S., F.R.A.S., 
| 





: . Past-President of the Royal Astronomical Society, late Chief Assistant at 
Desmids and Diatoms; Alge; Characee and Conferve ; Lichens; Fungi ; the Royal Ubservatory, Greenwich. 


Mosses and Hepaticz ; Ferns ; Botanical Microscopy; Fossil Plants. 


1000 Works. | With Thirty-two Star-Maps and numerous other Illustrations. New and 
— | thoroughly Revised Edition, with an additional Chapter and many New 
WILLIAM WESLEY & SON, ; Sngpaiage. ae 

28 ESSEX STREET STRAND. LONDON. Imperial 8vo, 8s., Cloth Boards, Gilt Top. 
- - — THOMAS CARLYLE said of the First Edition : ‘‘ Those little Maps ot 
DIGEST OF MR. HERBERT SPENCER’S WORKS. | the starry spaces far surpass, in clearness and useful worth. all I have seen 
aa . | before in the planisphere way: no reader but by help of them may find 
Second Edition, 8vo, Cloth, Price rss. with a minimum of trouble, the star he seeks. . . . Why did not somebody 


| teach me the constellations too, and make me at home in the starry heavens, 
AN EPITOME OF THE SYNTHETIC | which are always overhead, and which I don’t half know to this day?” 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface F * 
oes ere Lond 6 PATERNOSTER ROW 1 of all Booksellers 
**T have read portions taken at random here and there, and have found ondon: $ . scatees STER ‘ ae eee 
them very well done.”—Mr. SrENCER in Preface. 


WILLIAMS & NORGATE, London and Edinburgh. BOOKS FOR SPRING AND SUMMER 
- —— —____————_ | ® 


THE JOURNAL OF THE | BRITISH WILD FLOWERS. Illustrated 
ANTHROPOLOGICAL INSTITUTE OF | Keyrothe Natural Orders by C. PJonnson.  Re-issue ? Super fooyal 


Re-issue : Super Royal 


GREAT BRITAIN AND IRELAND, 8vo, 1780 Hand-coloured Figures on 89 Plates, £3 3s. 
Vel. RX., Part «, May efor, AN ILLUSTRATED MANUAL OF 
Contains C Scations fre ne Bee Sade WF - A. L. Lewis: BRITISH BIRDS. Ry HOWARD SAUNDERS, F.L.S, F.ZS., 
Seeousen Maurin, 36.4. : pt F Ww. Re oiEe, rs Ga phn atlpe &c., Editor of the Third and Fourth Volumes of “ Yarrell’s History of 
the Annual General Meeting ; President’s Address, by J. BEppor, M.D. ; sritish Birds.” Fourth Edition. One Volume, 750 pages, Demy 8vo. 


Anthropological Miscellanea ; Notices of New Books, &c. Title-page and | with 367 Fine Woodcuts and 3 Maps, £r 1s. 
°X. § 


Index to Vol. X) Me GURNEY & JACKSON, 1 Paternoster Row. 
London: TRUBNER & CO., Ludgate Hill. (Successors to Mr. Van Voorst.) 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, May 28. 


RovaL Soctety, at 4.30.—On the Bases (Organic) in the Juice of Flesh, 
Part I.: G. S. Johnson.—Note on Dr. Fenton Evans’s Paper on the 
Pathogenic Fungus of Malaria: W. T. Thiselton Dyer, F.R.S.—Method 
of Indexing Finger-Marks: F. Galton, F.R.S.—On the Anatomy and 
Physiology of Protopterus annectens : Prof. W. N. Parker.—On the Con- 


NATURE 





stitution of the Terpenes, Camphors, and Camphor Acids: Dr. J. Norman | 


Collie. 


Society oF ARTS, at 4.30:—The Study of Indian History : Charles Lewis 


Tupper. 


RovaL INSTITUTION, at 3.—The Orchestra considered in connection with | 


the Development of the Overture: Dr. A. C. Mackenzie. 


FRIDAY, May 29. 
Rovat INSTITUTION, at9.—An Astronomer’s Work in a Modern Observa- 
tory: Dr. David Gill, F.R.S. 
SATURDAY, May 30. 
Rovat INSTITUTION, at 3.—The Scientific Study of Decorative Colour: 
Prof. A. H. Church, F.R.S. 
MONDAY, June x. 
Rovat INSTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, June 2. 


ZooLocicaL Society, at 8.30.—On the Land and Freshwater Shells of 


Perak : Dr. O. F. von Moellendorff.—On the Derivation and Distribution 
of the Insectivora of the New World: Dr. G. E. Dobson, F.R.S. 


Rovat INsTITUTION, at 2.—The Garrick Period of Stage History: William | 


Archer. Atg.—The Discovery of “‘The Tomb of Aristotle”: Dr. 
Charles Waldstein. 
WEDNESDAY, Juneé 3 
ENTOMOLOGICAL SOCIETY, at 7. 


THURSDAY, June 4. 
Rovat Society, at 4.—Election of Fellows. 





LinngaNn Soctety, at 8.—Observations on the Diseases of the Cocoa-nut 


(Cocos nucifera, L.): M. Cresse Potter.—Notes on some Arctic Comatula : 
wr. P. Herbert Carpenter, F.R.S.—Notes on some Crinoids from the 
Neighbourhood of Madeira: Dr. P. Herbert Carpenter, F.R.S. 

CHEMICAL Society, at 8.—Observati ns on the Molecular Refraction and 
Dispersion of various Substances in Solution : Dr. J. H. Gladstone.—The 
Nature of Solutions as elucidated by a Study of the Densities, Heats of 
Dissolutions, and Freezing-Points of Solutions of Calcium Chloride: S. 
U. Pickering.—A Reply to Recent Criticisms of the Conclusions drawn 
from a Study of various Properties of Sulphuric Acid Solutions: S. U. 
Pickering. —On Volatile Platinum Compounds; W.*Pullinger. 

Rovat InsTITUTION, at 3.—The Orchestra considered in connection with 
the Development of the Overture: Dr. A. C. Mackenzie. 

FRIDAY, Jvne 5. 

GeoLocists’ ASSOCIATION, at 8, 

Kova InsTITUTION, at 9.—The Implications of Science; Dr. St. George 
Mivart, F,R.S. 

SATURDAY, June 6. 


Rova. INSTITUTION, at 3.—The Scientific Study of Decorative Colour : 
Prof. A. H. Church, F.R S. 


SUBSCRIPTIONS TO “NATURE.” 


s. @, 
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To the United States, the Continent, &c. :— 
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To India, China, and Japan :— 
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CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 


Ze @. 
One Eighth Page, or QuarterColumn ... 018 6 
Quarter Page, or Halfa Column ..... 115 © 
Halfa Page, ora Column ........ 3 5 0 
| a ree 





Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, SFRAND, W.C. 
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EDINBURGH PHILOSOPHICAL JOUR. 
NAL, Edited by DAVID BREWSTER and R. JAME- 
SON, 1819-26 ; the Edinburgh New Philosophical Journal, 
1826-53. 69 Vols., Cloth. fit vf ... £10 10s. 

Cosmos, 1859-1863, and its continuation, Les Mondes, Revue 
des Sciences, par l’Abbé Moigno, 1863-1881. Third 
Series, 1882. 69 Vols., Half-ca!f, a ... £10 10s, 

Minutes of Proceedings of the Institution of Civil Engineers, 
1873-1888 (being Vols. 37 to 93), with Name and Subject 
Index to Vols. 1-58; Brief Subject Index; and 3 Ap- 
pendices. 63 Vols. ... nes se oe - £6 6s. 

Philosophical Transactions of the Royal Society of London, 
1665-1800, abridged by Hutton, Shaw, and Pearson. 18 
Vols., 4to.... an ian on .. £2 10s. 

Transactions of the Royal Society of London, 1835-1876. £30 

Proceedings of the Royal Society of Edinburgh, 1862 to 1889 

(being Vols. 5 to 16). 7 Vols. Cloth, remainder as pub- 

lished. ... er ‘ ve . £8 8s. 


On Sale by MACMILLAN & BOWES, Cambridge. 
KING, MENDHAM, & Co., 
Electrical Engineers 
AND 
Manufacturing Electricians. 
Speciatit1es.—K.M.B. Pocket Galvanometer, 
12s. od., post free.’ Testing Instruments for 
Science Teachers, Wimshurst Machires of highest 
efficiency, School Apparatus for Static and Voltaic 


Experimental Purposes, Hatteries and Electrical 
Fittings of every description 





on B> 


a lel 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTaLcGug, SixtH Evirion, 
Post Free 


Instrument Company, Cambridge. 


Address all communications ‘“ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 








WILLIAM BANKS, 
OPTICIAN, 
Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving 
SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 


NO BELLADONNA NEEDED, 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘**Is bad sight on the increase?’ is answered by A 
Fournet with much common sense.” 
Homeopathic Review :—“1f you need to see better, yet shrink from 


glasses, read A. Fournet’s ‘ Philosophy of Sight.’”’ 
(15 Stamps, from the Author.) 


locks, and all Requisites. 
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MESSRS. MAGMILLAN AND GO.’S MATHEMATICAL WORKS. 


ARITHMETIC. 


Army Preliminary Examination, Specimens 
PAPERS SET AT THE, 1882-89. With Answers to the Mathe- 
matical Questions. Subjects: Arithmetic, Algebra, Euclid, Geometric 4 
Drawing, ( seography, French, English Dictation. Crown 8vo. 3s. 6d. 

A Course of Easy. Arithmetical Examples for Begin- 
NERS. By J. G. BRADSHAW, B.A., Assistant Master at Clifton 
College. Globe 8vo. With Answers, 2s. 6d. 

Arithmetic in Theory and Practice. 
SMITH, M.A. Crown 8vo. 4s. 6d. KEY. 10s. 6d. 

Arithmetic and Algebra, in their Principles and Applica- 
tion ; with Numerous Systematically Arranged Examples taken from the 
Cambridge Examination Papers, with especial reference to the Ordinary 
Examination for the B.A. Degree. By Rev. BARNARD SMITH, 
M.A., late Fellow anc Senior Bursar « St. Peter’s College, Cambridge. 
New Edition, carefully Revised. Crown 8vo. tos. 6d. 

Arithmetic for Schools. By the Same. Crown 8vo. 4s. 6d. 

KEY. Crown § vo. 45. 6d 
Exercises in Arithmetic. By the Same. 


2s. With Answers, 2s. 6¢. Answers separately, 6. 


School Class-book of Arithmetic. By the Same. 


By J. Brook- 


Crown 8vo. 


18mo. 


r separately, in Three Parts, rs. each. KEYS, Parts I., IL, 
road III., 2s. 6a. each. 
Shilling Book of Arithmetic. By the Same. 18mo. Or 


separately, Part I., 2¢.; Part II., 3¢.; 
1s. 6@. Answers, 6d. KEY. 18mo. 4s. 


Examination Papers in Arithmetic. 


Part III., 72. With Answers, 


By the Same. 


of | 





Arithmetic for Beginners. By J. and E, J. BROOKsMITH. 
slobe 8vo. Is. 

Help to ‘Arithmetic. Designed for the Use of Schools, 
By H. CANDLER, Mathematical Master of Uppingham School. 
Second Edition. Extra fcap. 8vo. 25. 6d. | 

Rules and Examples in Arithmetic. By the Rev. T. 
DALTON, M.A., "om Master at Eton. New Edition, with 
Answers. 18mo. 

Higher Arithmetic and Elementary Mensuration 


} P. se YYEN, Inspector of Schools, Dunedin, New Zealand. Crown 


‘25. 


Arithmetical Exercises and Examination Papers. 
With an Appendix — uining Questions in Logarithms and Mensuration. 
By H. S. HALL, M.A., Master of the Military and Engineering Side, 
Clifton College ; : se Ss. R. KNIGHT, B.A. Globe 8vo. 2s. 6d. 
Exercises in Arithmetic for the Use of Schools. 
Containing more than 7000 Original Examples. 
PEDLEY. Crown 8vo. 5s. Also in Two Parts, 2s. 6d. Bong 
Arithmetic for Schools. By Rev. J. B. Lock, M.A., 
Senior Fellow and Bursar of Gonville and Caius College, Cambridge. 
WwW ith Answers and 1000 Additional Examples for Exercise. Third 
Edition, Revised. Globe 8vo. 4s.6d. Or in ‘Two Parts:—Part I. 
Up to and including Practice. Part II. With 1000 Additional 
Examples for Exercise. 3s. KEY. Crown 8vo. 10s. 6d. 
Arithmetic for Beginners. A School Class-book of 
ComMMERCIAL “7 + gaetee 3y the Same. Globe 8vo. 2s. 6d. KEY. 
Crown 8vo. 8s. 


2s. 


18mo. 1s. 6d. The Same, with Answers. 18mo. 2s, Answers, 6d. A Shilling Book of Arithmetic for Elementary 
KEY. 18mo. 4s. 6¢. SCHOOLS. Bythe Same. 18mo. 1s. With Answers, 1s. 6d. 
ALGEBRA. 


Rules and Examples in Algebra. 
Assistant Master at Eton. Part I. 
7s. 6d. Part II. 18mo. 2s. 6d. 


Elementary Algebra for Schools. By H. S. Hatt, 
M.A., Master of the ary and Engineering Side, Clifton College ; 
and S. R. KNIGHT, B.é/ Sixth Edition, Revised and Corrected. 
Globe 8vo. Bound in a. coloured Cloth, 3s. 6¢. With Answers, 
bound in Green-coloured Cloth, 4s. 6¢. KEY. 8s. 6d. 


Algebraical Exercises and Examination Papers. To 
accompany ELEMENTARY ALGEBRA. By the same Authors. 
Second Edition, Revised. Globe 8vo. 2s. 6d. 

Third Edition. 


Higher Algebra. By the same Authors. 
Crown 8vo. 7s.6d. KEY. Crown 8vo. 10s. 6d. 


Algebra for Beginners. By IsAac TODHUNTER, F.R.S. 
18mo. 2s.6d. KEY. Crown 8vo. 6s. 6d. 


By Rev. T. DALTON, 
KEY. 


18mo. 2s. Crown 8vo. 


Algebra for Colleges and Schools. By the same Author. 
Crown 8vo. 7s. 6d. KEY. Crown 8vo. 10s. 6d. 
Algebraical Exercises. Progressively ——- By 
C. A. JONES, and C. H. CHEYNE, M.A., late Mathematical 
Masters at Westminster School. 18mo. 2s. 6d. 
KEY. By Rev. W. Fartes, M.A., Mathematical Master at Westminster 
School. Crown 8vo. 7s. 6d. 


| Arithmetic and Algebra, i in their Principles and Applica- 


| A Treatise on Algebra. 


tion ; with numerous systematically arranged Examples taken from the 
Cz ambridge Examination Papers, with especial reference to the Ordinary 
Examination for the B.A. Degree. By Rev. BARNARD SMITH, 
M.A. New Edition. carefully Revised. Crown 8vo. ros. 6d. 

Elementary Algebra. By CHarves Smiru, M.A., Master 
of Sidney Sussex College, Cambridge. Second Edition, Revised 
Globe 8vo. 4s. 6d. 


By the same Author. Second 


idition. Crown 8vo,- 7s. 64. KEY. Crown 8vo. 10s. 6d. 


EUCLID AND PURE GEOMETRY. 


A Treatise on Geometrical Conics. In accordance with 


the Syllabus of the Association for the Improvement of Geometrical 


Teaching. By A. COCKSHOTT, M. es Assistant Master at Eton; 
and Rev. B. WALTERS, M. A., Principal of King William’s Col- 
lege, Isle of Man. Crown 8vo. 5s. 


Geometrical Exercises for Beginners. 

4 rown 8vo. 35. 6d. 

Euclidian Geometry. By FRANCIS CUTHBERTSON, M.A., 
LL.D. Extra Feap. 8vo. 4s. 6d. 

Properties of Conic Sections Proved Geometrically. 
By Rev. H. G. DAY, M.A. Part I The 
Collection of Problems. Crown ; 

Euclid. Books I. and II. By Cuarves L. Dopcson, M.A., 
Student and late Mathematical Lecturer, Christ Church, Oxford. 


Sixth Edition, with Words substituted for the Algebraical Symbols 
used in the First Edition. Crown 8vo. 2s. 


Euclid and His Modern Rivals. 


Second Edition. Crown 8vo. 6s. 


Curiosa Mathematica. Part I. A New Theory of Parallels, 


sy the same Author. Third Edition. Crown 8vo. 2s. 


Geometrical Treatise on Conic Sections. By W. H. 


ew Edition, Enlarged. Crown Svo. ss. 


Elementary Synthetic Geometry of the Point, Line, 
AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A. 
+ more of Pure Mathematics in the Univ 
ton, Canada, 


Ellipse, with an ample 


2vO. 


By the same Author. 






Globe 8vo. 4s. 6d. 


The Elements of Geometry. 
fessor of Pure and Applied Mail 
8vo. d. 


By G. 


matics in 


B. HALSTED, Pro- 


the University of Texas. 
125. Od. 


MACMILLAN AND CO., LONDON. 


By SAMUEL | 


Geometrical Conics. 


Elementary Geometry. 


ersity of Queen’s College, 


A Text-book of Euclid’s Elements. t 
Proofs, together with Additional ogo and Exercises. Classified 
and Arranged. By H. S. HALL, M.A., and F. H. STEVENS 
M.A., Masters of the Military and Engineering Side, Clifton College. 
we 8vo. Book I., 1s.; Books I. and IL, 1s. 6d. ; Books I.-IV., 
.: Books IIL. and big oa : ~ pga VI.. and XI., 2s.6d.; Books 
i. -VJ., and XL, 4s Book XI., [KEY. In preparation. 
The Elements of Solid Geometry. By R. B, HAYWARD, 
S. Globe 8vo. 3s. 
Euclid’ for ‘Beginners. Being an Introduction to otaing 
Text-books. By Rev. J. B. LOCK, M.A. [/n preparati 
Part I. The Parabola. By Rev. J. 
MILNE, M.A., and R. F. DAVIS, M.A. Crown Bvo. 25. 
The Progressive Euclid. Books I. and II. With Notes, 
Exercises, and Deductions. Edited by A. T. RICHARDSON, M.A., 
Senior Mathemati ical Mz aster at the Isle of Wight College. Illustrated. 
Globe 8v (/n the press. 
Syllabus of Plane Geometry (corresponding to Euclid, 
Books I.-VI). Prepared by the Association for the Improvement of 
Geometrical Teaching. Crown 8vo. 1s. 
Syllabus of Modern Plane Geometry. Prepared by 


= —~ ~~ on 4 the Improvement of Geometrical Teaching. Crown 


The Elements. of Euclid. By L Topuunrer, F.R.S. 
18mo. 6d. BooksI.andII. 1s. KEY. Crown 8vo. 6s. 6d. 
Books I.-V. Containing the 
Subjects of Euclid’s First Six Books. Following the Syllabus of the 
Geometrical Association. By Rev. J. M. WIL SON, M.A., Head Master 
of Clifton College. Extra Fceap. 8vo. 45. 6d. 

| Solid Geometry and Conic Sections. With a 


on Transversals and Harmonic Division 


Including Alternative 


Extra Feap. 8vo. 35. 6d. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 
A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Just Ready, Crown 8vo, Cloth, 6s. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. 

*,* A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish 
information on the subject as may be of service to students of other but allied branches. 
Just Ready, Crown 8vo, Cloth, tos. 6d. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc. 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. _ Illustrated. 


**As to the general treatment of the subject,” says the author in his preface, “‘I have been guided by three principles. Firstly, that the main 
object of teaching biology as part ofa liberal education is to Jamiliarize the student not so much with the facts as with the ideas of the science; 
secondly, that suc ch ideas are best understood—at least by beginners—when studied in connection with concrete plant s and animals; and thirdly, that 
the types chosen should illustrate, without unnecessary complexity. the parti icular grade of org panizatio mn they are intended to typify, and that 
exceptional cases are out of place in an elementary course. Every effort has therefore been made to de scribe the structure, physiology, and life- history 
of the selected types in suc ha way that the entire work gives a fairly connected account of the general pute iples of bi ology. . It has been my 
aim to simplify the terminology A the subject as m uch as possible, by using the same names for corresponding struc tures both in plants and 
animals.” The work will be illustrated by about 80 woodcuts. the large maj rity of which are new, being taken either from recent original papers 


or from drawings by the author. 


NEW EDITION, REVISED. 
Just Ready, Crown 8vo, Cloth, 10s. 6d, 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 


BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 
NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Immediately, Crown 8vo, Cloth, 7s. 6d. 


Vor. JII. PAPERS ON NAVIGATION. By Sir Witt1am Tuomson, LL.D., 


P.R.S., F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College, 
Cambridge. [Popular Lectures and Addresses, Vol. I11. 


*,* The papers on navigation treat of such subjects as pilotage, astronomical navigation, “dead reckoning” or “‘ account,” deep-sea surrounding Se 


* 
In the papers relating to the tides, besides the general facts, the yects of grav itatic om, the influence of the Straits of Dover « om the tides of the Bri 


Channel and the North Sea, the tides of the southern hem phere and the Me diterranean, the sketch propo sed plan of procedure in tidal obser: 
and analysis and the equilibrium theory of the tides, are discussed and dealt with 
NEW EDITION OF VOLUME I. 
Just Ready, New and Revised Edition, Crown 8vo, Cloth, 7s. 62. 
THE CONSTITUTION OF MATTER. By Sir Wittram Tuomson, LL.D., 
P.R.S. With Ihlustrations. [Popular Lectures and Addresses, Vol. I. 
MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 












MICHAEL FARADAY. WILLIAM HARVEY. 

THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 

CHARLES DARWIN. J. LOUIS R. AGASSIZ. , 

JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR CHARLES LYELL. JAMES CLERK MAXWELL. 

SIR CHARLES WHEATSTONE. JAMES PRESCOTT JOULE. 

SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 
ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 

ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 
HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 

SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF. 


LOUIS PASTEUR. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; 
or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable to MACMILLAN & CO, 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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NEW AND INTERESTING 


Microscopic Opuecrs. 


eeeeeoeoe 


Special Set of 36 Objects arranged for Students s. a. 
for the Diploma of Public Health, as mentioned 
_ Dr. Allan’s ‘‘ Aids to Sanitary Science "—in 

OX 


. eee one ove eco geo w. 500 
Sections of Spine of Echinus (Zchinus escu- 
lentus .. eee ood woe vee nee oe 3 6 
Harvest Bug (7 vombidinm autumnale) .. wo. 86 
Blight of Grape Vine (Phylloxera vastatrix, 
winged) je 30 


Complete Anatomy of Honey Bee—various parts 
dissectéd and laid out separately on one Slide... 6 0 
New Type Slide of Diatomacee—so different 





Species,-with List of Names - qo « 10 6 
Diatomacez from St: Peter, Hungary—about 200 

Specimens on‘one Slide... ooo be um © 
New and very pretty Slidé of Sponge Spicules, 

containing about 160 Specimens from St. Peter, 

Hungaty eee ove ooo ° vee oe 26 
New Slide of Sponge Spicules, .containing about 

100 Specimens (Hyalonema mirabile) ... os 296 
Bacillus tuberculosisin Sputum tee oe 30 
Do. of Asiatic Cholera ove ooo seo owe 50 
(Do. anthracis in Section of Liver ;. 30 


Very Perfect Section across entire foot of Foetus, 
showing Ossify cartilage, &c. ase aco 

Section of Chaliedany —vveig Fine, for Polariscope 1 6 

Section of Leaf of Hemp, showing Bast Cells— 

« double stained ee ce ose ooo eve 

Entire Drone Bee ons oe bee eee oo. 20 





= 
oO 


= SWUVVVAAAWACAAAAAALASRLE EBAY 
CLASSIFIED LIST OF 40000 FIRST-CLASS 
OBJECTS sent Post Free on application to 


W. WATSON & SONS, 
Opticians to H.M. Government, 


Awarded Two Gold Medals, Paris Exhibition, 1889, 
and Twehty Gold and other Medals at various Inter- 
national Exhibitions. 


‘ MANUFACTURERS OF 
Microscopes, Objectives, and 
Accessory Apparatus. 

HIGHEST QUALITY OF WORKMANSHIP. 
PERFECTION IN EVERY DETAIL 


The SCIENTIST’S MICROSCOPE. 
A NEw largest size Instrument of most perfect con- 
struction, having m 
not possessed t 





iculars and complete Illustrated Catalogue 
of Microscopes sent post Post Free on Application. 





| 313 HIGH HOLBORN, LONDON, W.C., 


AND 
251 SWANSTON ST., MELBOURNE, 
AUSTRALIA. 
ESTABLISHED 1837 
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5 99 HATTON GARDEN, 


CaTarocur Free, 
Discount for the Trade 


& RAYMENT, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


C. 


London, E, 


and Profession. 


ESTABLISHED 18 





PERKEN, 


Of every description. 
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Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 © 
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CHEAP SCHOOL APPARATUS 


EARVEWY @ PEASE, 





56 CHARING CROSS ROAD, W.C. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


Of Nature trusts the mind which 


No. 1127, VOL. 44.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO. ; 


| 
| 
| 
MAKERS 
TO HER MAJESTY THE | 

| 

| 








QUEEN 
AND THE GOVERNMENT. 


Makers of every descrip- | 
tion of OPTICAL and | 
PHYSICAL APPARA- | 

TUS of the highest class, 

= Colleges, Institutions, | 
iS. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. | 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

3 144 pages, 6d. 





WIMSHURST ELECTRICAL MACHINE. 


Pest Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


builds for aye.” —WORDSWORTH. 


JUNE 4, 1891. [PRICE 15 CENTS. 





~ Sir Wm. Thomson's 
PORTABLE 
ELECTROMETER. 


NALDER BROS. & C0., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


~ 16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 








TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 





LEECH’S PATENT 
LANTERN M ICROSCOPE. 


“ey a 





The most Perfect Instrument for the purpose for which it is 
intended, Price, with fine adjustment, £9. 
See Pamphlet Catalogue. 


w. tI. CHADW ICE, 
2ST. MARY’S STREET, MANCHESTER. 





NEGRETT!I & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, x 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price $5. 6d. 
Telephone No. 6583. Telegraphic Address : “* Negretti, London. 


- - 
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‘BRITISH ASSOCIATION 


FOR THE 
ADVANCEMENT OF SCIENCE, 


22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
CARDIFF, commencing on WEDNESDAY, AUGUST 10. 


PRESIDENT-ELECT : 
WILLIAM HUGGINS, Esq., D.C.L., LL.D., F.R.S., F.R.A.S. 


NOTICE TO CONTRIBUTORS OF MEM DIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read. are now as far as 
possible determined by Organiz.ng Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of d jing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 1, addressed 
thus :—*‘ General Secretaries British Association, 22 Albemarle Street, 
London, W. For Section oo ” Authors who comply with 
this request, and whose Papers are accepted, ‘will be furnished before the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SeCRETAKIES in a 
separate note. 

Information about Local 
Secretaries, Cardiff. 









Arrangements may be obtained from the Local 


>» GRIFFITH, 


INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND. 


Assistant General Secretary. 


EXAMINATIONS in PRACTICAL CHEMISTRY for the ASSO 
CIATESHIP of the INS tT fULE will be held in London, Birmingham, 
Dublin, Glasgow, and Leeds, on Jt LY 13 and following day. Candidates 
are required to pre duce ev of passed through a course of 





and Mathematics at one 
ccording 


Chsmlatry, 
by the Cou 


three years’ t 
of the Colleges approved 





to the Regulatic 








every Canlidate must also pass an examination in ”Pract.cal Chemist eh 
conducted by the Board of Examiners appointed by the Council, before 
can be admitted to the Associateship. 

Formal application, accompar i by the necessary Certificates as to 
training, note-books of the lone during the past two years, &c., must 
be sent i Bagmagtey tee ore JUNE 

Full Parti ulars may be obtained on application to the Secretary, Mr. 


Cuas. E. Groves, F.R.S., 
Terrace, London, W.C. 


BALLIOL COLLEGE,CHRIST CHURCH, 


TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE 
A combined Examination for 
tions will be held by the 
NOVEMBER 17. 18or. 

Three Scholarships and Two Exhibitic 
being worth £80 a year. 

che sut jects for examination will | 
Candidates will not be expected to 
these. 

Particulars may be obtained by application to 
Christ Church, Oxford. 


THE MASON COLLEGE, | 
BIRMINGHAM. 


at the Offices of the Institute, 9 Adelphi 





SCHOLARSHIPS AND EXHIBITIONS. 


Natural | Scie 
above Cx 


nce Scholarships and Exhibi- 
beginning on TUESDAY, 


ffered, the Scholarships 


yns will be 


be Physics, Chemistry, and Biology, but 
ffer themselves in more than two of 


A. VERNON HARcouRT, 





APPOINTMENT OF A LECTURER IN MATHEMATICS, 
AND AN 
ASSISTANT LECTURER IN ENGLISH. 
The Council invite Applications on or before JUNE 20 for the above 
Appointments, the duties of which will commence on OCTUBER 1, 1891. 





Particulars of the Stipends, Conditions, and Duties w.ll be sent on ap- 
plication to the Secretary, Mr. Geo. H. Mortey, The Mason College, 
Birmingham, tv whom all Applications should be sent. 





G. J. JOHNSON, President of the Council. 
THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-UPON-TYNE, 
APPOINTMENT OF LECTURER IN MATHEMATICS. 
The Council invites Applications on or before JUNE 17, 1891, for the 
above Appointment : at a Stipend of £ . year 
For ali Par.iculars apply to the Secretary at the College. 
ALFRED HOWSON, Secretary. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap 
BIRMINGHAM, 


, 
Who last week sent to his subscribers Dinobryon sertularia, with sketch and 
description. Other objects available now are Volvox globator, Melicerta 
ringens, Stephanoceros Eichorni:, Cristatella mucedo; also Amoeba, Vorti- 
cella, Hydra, Astacus, Amphioxus, Dogfish, and other Specimens for 
Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, Post Free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





ROYAL GEOGRAPHICAL SOCIETY. 


THE ANNIVERSARY MEETING, for the election of President and 
Council, &c., will be held (by permission of the Chancellor and Senate) in 
the Hall of the University of London, Burlington Gardens, on MONDAY, 
JUNE 15. at 2.30 p.m. 

The Right Hon. Sir M JUNTSTUART E a tm 
&e Preside ent, in the Chair. 

Dur ng the Meeting the Royal Medals for the Encouragement of Geo- 
graphical Science and Disco »very will be presented. 


THE YORKSHIRE COLLEGE, LEEDS. 


Appl cations are invited for the Appointment of EXTENSION LEC- 
TURER IN SCIENCE. Preference will be given to one who is com- 
petent to lecture oa Chemistry or Physics. Stipend, £150, with a Fee of 
£2 for each “posses given, and Railway Fares. 

Further Particulars may be obtained from the 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of ASSISTANT LEC- 
TURER and DEMONSTRATOR, and TEACHER OF MECHANICAL 
DRAWING in the Department of Civil and Mechanical ENGINEERING. 
Salary, £125 per Annum, with certain Fees amounting to about £50 a year 
additional. 

Further Particulars may be obtained from the SEcRETARY. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Princtpat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Pr 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


GRANT DUFF, G.C 


SECRETARY. 


TWO ENTRANCE SCHOLARSHIPS in 
NATURAL SCIENCE, of the value of 125 Guineas (7c. a Free 
Adm ission) and £60, are awarded annually in OCTOBER at St. 
THomas’s Hospirat Mepicat ScHoot, London, S.E. 

For Part.culars, apply to Mr. G. RENpLE, Medical Secretary. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 





THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of DEMONSTRATOR 
OF ELECIrRICAl ENGINEERING. Stipend, £100. 
Particulars may be obtained from the Secretary of the College. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of ASSISTANT LEC 
TURER AND DEMONSTRATOR IN ZOOLOGY. Stipend, £150. 
Particu!ars may be obtained from the SecreTrary of the College. 


Excellent Copies of the actual, natural Handwriting, alo 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type- Writing, are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.C;., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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Sale bp Auction. 


WEDNESDAY AND THURSDAY, JUNE 10 anp 11. 
THE FIRST PORTION OF A VALUABLE AND EXTENSIVE 
COLLECTION OF MINERALS. 


MR. J.C. STEVENS has received instruc- 


tions from J. = RimMMINGTON, Esq., to Sell by Auction, at his Great 
Rooms, 38 King Street, Covent Garden, on WEDNESDAY and 
THURSDAY, JUNE to and 11, at half-past 12 precisely, the First 
Portion of his v aluable and extensive Collection of Minerals formed 
during the last thirty y-ars, in which period several important and valu- 

able old Collections have been acquired, in addition to large purch ases of 
most of the finest specimens that have been in the market. ‘Ihe Collec- 

tion includes fine specimens of most of the Rarer Minerals, Gold, Silver, 

and Platinum, 
Specimens, &c., &c. 


On View the Day prior, ro till 4, and Mornings of Sale, and Catalogues had. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


rYPICAL COLLECTIONS FOR STUDENTS 
LECIURERS, MUSEUMS, &c. EVERY REQUISI'1E FOR 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 








SPECIAL AND 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 


And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, Firzroy SQUARE, LONDON. 





MICRO- PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolesite with Porphyritic 
Augite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pixrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9¢. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGuEs Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SCIHNTIFIC 








The following is a list of the Portraits that 


MICHAEL FARADAY. ! 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE.,. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ, 
SIR JOSEPH DALTON HOOKER. 


Rave Copper and Lead Minerals, beautiful polished 
| 





XXXV 
SUBSCRIPTIONS TO “NATURE.” 
d. 
Saar 
Po csetessvavccnsesn 8 © 
Quasterly 2.0 ce ttecse FS 
To the United States, the Continent, &c. :— 
ici tse 
os a be & acne e-e 2 
Quarterly .... tnneee Oe 
To India, China, and Japan :- - 
MOMcsseeeweevesscrsnren ES 
Halfyearly. . 0s + +s ss 16 6 
Quarterly ..... - 8 6 





CHARGES FOR ADVERTISEMENTS, 
Three Lines in Column 2s. 6d. 9d. per —_ after. 


One Eighth Page, or QuarterColumn ... 0 18 


d. 
6 
Quarter Page, or Half a Column ooee 888 OC 
Halfa Page, ora Column ....... 2 
Whole Page ..... . --++2e 660 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, SFRAND, W.C. 


HOLLOWAYS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
_ and is unequalled in Complaints incidental to Females. 





MINERALOGY. 
SAMUEL HENSON, 


7 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 


Mr. HENSON has for Sale two well- made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 19} X 19 X 3, similar in design 
to the late Dr. Percy’s. 





LESSONS GIVEN, 


WORTHIES. 


have appeared in the above Series :— 


WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF., 


LOUIS PASTEUR 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; 
or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, 


PRICE 6s. 


Cheques and Money Orders payable to MACMILLAN & CO.,, 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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TEXT-BOOKS OF SCIENCE. 


Ninth Edition, with 265 Illustrations and Diagrams, 





Feap. 8vo, Pric2 6s. 


TELEGRAPHY. 


BY 


W. H. PREECE, F.R.S., M.Inst.C.E., &c., 


Electrician Post Office Telegraphs, 
AND 


J. SIVEWRIGHT, M.A, CMG. 


*,* The present edition may fairly claim to be almost a new book. As 
indicating the extent of the revision it may be mentioned that twenty-four 
gures have been altered and forty-four excluded, and there are now 265 
as compared with 194 in the last edition. Several chapters have been en- 
larged or entirely reconstructed ; a chapter on the Multiplex System and 
another on Instruments for Testing have been added. Inall cases the latest 





EDWARD STANFORD'S LIST. 





Just Published, Demy 8vo, Cloth, 3s. 6¢.; Paper Wrapper, 2s. 6. 


A GUIDE TO THE CHOICE OF BOOKS. 
+4! Students and General Readers. By ARTHUR H. D. ACLAND, 
M.P.. Honorary Fellow of Balliol College, Oxford. 

CHIEF DIVISIONS.—Antiquities and Archzology—Art—Biography— 
Children’s Books— Domestic Economy—Education—Geography and Travel 
—Government Publications—History—Languages — L wee 
—Political and Social Economy—Political Science—Science—Books of 
Reference—Index. 

emy 8vo, Cloth, ras. 6d. net. 
GEOLOGICAL EXCURSIONS, 1860-1890, 
A Record of the Excursions made by the Members of the Geologists’ 
Association. Edited by T. V. HOLMES, F.G.S, and C. DAVIES 
SHERBORN, F.GS. With Maps and numerous Illustrations. 


| THE AUTOBIOGRAPHY of the EARTH: 


practice is described ; and a f-w points that could not be conveniently dealt | 


with in the body of the work, but which should be clearly understood by the 
student, have been inserted in an Appendix. 


LONGMANS, » GREEN, & co. 


THE MIDNIGHT SKY. 


FAMILIAR NOTES ON THE STARS & PLANETS. 
By EDWIN DUNKIN, F.R.S., F.R.A.S., 


Past-President of the Royal Astronomical Society, late Chief Assistant at 
the Royal Observatory, Greenwich. 


Lonpon: 


With Thirty-two Star-Maps and numerous other Illustrations. New and 
thoroughly Revised Edition, with an additional Chapter and many New 
Engravings. 

Imperial 8vo, 8s., Cloth Boards, Gilt img 
THOMAS CARLYLE said of the First Edition : ‘‘ Those little Maps ot 
the starry spaces far surpass, in clearness and useful mh og all I have seen 
before in the planisphere way: no reader but by help of them may find, 
with a minimum of trouble, the star he seeks. . . . Why did not somebody 
teach me the constellations too, and make me at home in the starry heavens, 

which are always overhead, and which I don’t half know to this day?” 


56 PATERNOSTER ROW, and of all Booksellers, 


EDINBURGH PHILOSOPHICAL JOUR.- 
NAL. Edited by DAVID BREWSTER and Rk. JAME. 
SON, 1819-26 ; the Edinburgh New Philosophical Journal, 
1826-53. 69 Vols., Cloth, .. £10 10s. 

Cosmos, 1859-1863, and its continuation, Les Mondes, Revue 
des Sciences, par l’Abbé Moigno, 1863-1881. Third 
Series, 1882. 69 Vols., Half-calf. £10 10s. 

Minutes of Proceedings of the Institution of Civil Engineers, 
1873-1888 (being Vols. 37 to 93), with Name and Subject 
Index to Vols. 1-58; Brief Subject Index; and 3 Ap- 
pendices. 63 Vols. ... £6 6s. 

Philosophical Transactions of the Royal Society of ‘London, 
1665-1800, abridged by Hutton, Shaw, and Pearson. 18 
Vols., 4to. - £2 10s. 


London: 


Transactions of the Royal Society of London, 1835- 1876. £30 | 


Proceedings of the Royal Society of Edinburgh, 1862 to 1889 | 


(being Vols. 5 to 16). 7 Vols. 
lished. ... ie ae os 2 Oe 


On Sale by MACMILLAN & BOW ES, Cambridge. 
By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College. 
Just Published. 


SLIGHT AILMENTS: Nature and Treatment. jrdEd. 5s. 
OUR MORALITY AND THE MORAL QUESTION. 2s. 6a. 





Cloth, remainder as pub- | 


a Popular Account of Geological History. By the Rev. H. N. 
HUTCHINSON. Wth 27 Illustrations, Crown 8vo, Cloth, 7s. 6d. 
‘Mr. Hutchinson has successfully carried out a difficult design on an 
admirable plan, and has adhered to that plan throughout. His sketch of 
historical geology has a genuine continuity.""-—Saturday Review. 


CHARTS OF THE CONSTELLATIONS, 
2y ARTHUR COTTAM, F.R.A.S. Popular Edition, on a reduced 
scale, with Three additional Key Maps and an Introduction and 
Notes. Bound as an Atlas, Half Roan, or loose in Portfolio. Size, 
15 inches by 22. Price One Guinea. 

“‘ The star atlas of Mr. Cottam is far superior to all its predceessors. The 
plan of appropriating a map to a constellation renders them exceedingly 
handy for a systematic study of the heavens.” —G/ode. 


/ THROUGH MAGIC GLASSES, and other 


Lectures. A Sequel to ‘The Fairyland cf Science.” By ARABELLA 
B. BUCKLEY (Mrs. FisHer). Crown 8vo, Cloth Extra, with nearly 
1co Illustrations, 6s ; Bound in Calf, rrs. 

** A sequel to that very delightful book, ‘ The Fairyland of Science,’ and 
deals with the marvels revealed by the telesc pe, the microscope, and the 
photographic camera. For young people of scientific tastes, a better book 
could not be found than this.”—Saturday Review. 


WORKS BY THE SAME AUTHOR. 


The Fairyland of Science. Twenty-third Thousand. Cloth 
Life ‘and ‘her Children. Thirteenth Thousand. Cloth 
wasnere ta Las Race. Two Vols., Cloth extra, 4s. 6d, 
Short History of Natural Science. Fourth Edition. Cloth 
Botanical Tables for the Use of Junior Students. New 


and Revised Edition. 1s. 6d. 


TWO-SHILLING SERIES OF COUNTY 
GUIDES. 


Fcap. 8vo, Cloth, with Maps, &c. 


Bedfordshire. By A. J. Fosrer, | London (Round about), By 
M.A. | the Rev. W. J. Lorrig, B.A. 
Cambridgeshire. By A. G.| London (Through). By the 

Hivu, B.A. Rev. W. J. Lortir, B.A. 
Channel Islands. By G. P.| Norfolk. By Wai. TER RVE 
Bevan, F.SS | Somersetshire. By R. N 
Cuanen. By W. H. Tre-| Worth, F.G.S 
GELLs — by Dr. J. E. Tavtor, 
Derbyshire. 3y R. N. Worth, F 
urrey. By G. P. Bevan and 
Deven, North. By R. N. | N. Wortu. 
Worth, F.G.S. | eoasen. _ By G. F. CHAMBERS, 
Devon, South. By R. N. F.R.A.S 
Worth, F.G.S Warwickshire. By G. P. 
Beregtentse. By R. N. Wortn, Bevan, F.S S. 
F.G. | Wiltshire. By R. N. Wort, 
English Lake District. By | 3S. 
JENKINSON. | worcestershire. By R. N. 
onan. By E. Wacrorp, M.A. Worth, F.G.S 
Gloucestershire. By R. N.| Wye (The) and its Neigh- 
Worth, F.G.S. | bous® ood. By G. P. Bevan, 
Hampshire. By G. P. Bevan | F.S 
and R. N. Worru. } Yorkshire (East and North 
Weresendatave. By A. J. Ridings). By G. P. Bevan 
| Foster, M.A and R. N. Worrtu. 
Kent. ByG. P. ‘Bevan and R.N. | Yorkshire (West cet 
Worth. By G. P. Bevan, F.S.S 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. | 


HOW TO WORK =— THE MICROSCOPE. 100 
Plates. ars. (Harriso 
THE MICROSCOPE. ‘in MEDICINE. 86 Plates. 21s. 


BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. 65s. 

THE MYSTERY OF LIFE, 3s. 6d. 

THE ‘‘MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 


London: J. & A. CHURCHILL. 


55. 6d. 





Norway. Willson’s Handy Guide. New Edition, Revised 
to 1891. Seven Maps, Limp Cloth, ss. 
German Rivers. Camping Voyages. 

DONELL. Twenty Maps, Cloth, 10s. 6d. 
Canary Islands. By JOHN WHITFORD. 

Twenty-five Illustrations, Cloth, 7s. 6d. 
Madeira: its Scenery and How to See it. 

TAYLOR. Map and Plan, &c., Cloth, 7s. 6d. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street. 
Tourist Catalogue, 56 Pages, Post-free for Penny Stamp." 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, June 4. 

Rovat Society, at 4.—Election of Fellows. ——At 4.30.—Experiments on 
the Discharge of Leyden Jars: Prof. O. J. Lodge, F.R.S.—On a Deter- 
mination of the Mean Density of the Earth, and the Gravitation Con- 
stant: Prof. Poynting, F.R.S.—On the Pressure of Wind on Curved 
Vanes: W. H. Dines.—Quadrant Electrometers : Prof. Ayrton, F.R.S., 
Prof. Perry, F.R.S., and Dr. W. E. Sumpner.—Researches on the Ab- 
sorption of Oxygen and Formation of Carbonic Acid in Ordinary Human 
Respiration, and in the Respiration of Air containing an Excess of Carbonic 
Acid: Dr. Marcet, F.R.S. 

Linnean Society, at 8.—Observations on the Diseases of the Cocoa-nut 
(Cocos nucifera, L.): M. Cresse Potter.—Notes on some Arctic Comatula : 
Ur. P. Herbert Carpenter, F.R.S.—Notes on some Crinoids from the 
Neighbourhood of Madeira: Dr. P. Herbert Carpenter, F.R.S. 

Cuemicat Society, at 8.—Observati-ns on the Molecular Refraction and 
Dispersion of various Substances in Solution : Dr. J. H. Gladstone.—The 
Nature of Solutions as elucidated by a Study of the Densities, Heats of 
Dissolutions, and Freezing-Points of Solutions of Calcium Chloride: S. 
U. Pickering.—A Reply to Recent Criticisms of the Conclusions drawn 
from a Study of various Properties of Sulphuric Acid Solutions: S. U. 
Pickering.—On Volatile Platinum Compounds; W. Pullinger. 

RovaL INSTITUTION, at 3.—The Orchestra considered in connection with 
the Development of the Overture : Dr. A. C. Mackenzie. 


FRIDAY, Jrnes. 
Geo.oaists’ AssoctaTion, at 8, 
KovaL INSTITUTION, at 9.—The Implications of Science; Dr. St. George 


Mivart, F.R.S. 
SATURDAY, June 6. 


Rovat INSTITUTION, at 3.—The Scientific Study of Decorative Colour : 
Prof. A. H. Church, F.R.S, 

TUESDAY, June 9g. 

ANTEROPOLOGICAL INSTITUTE, at 8.30.—Curious Words and Customs 
connected with Royalty and Chieftainship ameng the Hova and other 
Malagasy Tribes: Rev. Sibree.—Decorative Carving on Wood, 
especially on the Burial Memorials of the Bétsiléo Malagasy, with Illus- 
trative Rubbings: Rev. J. Sibree. 

Puorocrapuic Society, at 8.—A New Sensitometer: Leon Warnerke. 

Rovat INSTITUTION, at 3.—The Kemble Period of Stage History : William 


Archer. 
WEDNESDAY, June 10 

GeoLocicaL Society, at 8.—Notes on some Recent Excavations in the 
Wellington College District: Rev. A. Irving.—Notes on some Post- 
Tertiary Deposits on the South Coast of England: Alfred Bell. Com- 
municated by R. Etheridge, F.R.S. 

THURSDAY, June 11. 

Rovat Society, at 4.30. 

MaTHEMATICAL SocigTy, at 8.—An Application of the Method of Images 
to the Conduction of Heat: G. H. Bryan.—Systems of Spherical Har- 
monics : E. W. Hobson.—The Aberration of Optical Pencils : Dr. Larmor. 

Jn certain Properties of Symmetric, Skew Symmetric, and Orthogonal 
Matrices; Dr. H. Taber.—On the Motion of a Liquid Ellipsoid under its 
own Attraction: Prof. M. J. M. Hill.-—A Property of the Circumcircle : 

- Tucker. 

Rovat InsTITUTION, at 3.—The Orchestra considered in connection with 

the Development of the Overture: Dr. A. C. Mackenzie. 


FRIDAY, June 12. 

Puysicat Society, at 5.—Alternate Current and Potential Difference 
Analogies in the Methods of Measuring Power: Prof. W. E. Ayrton, 
F.R.S., and Dr. W. E. Sumpner.—A Clock for pointing out the Direc- 
tion of the Earth’s Orbital Motion in the Ether: Prof. O. Lodge, F.R.S. 
—Some Experiments with Leyden Jars: Prof. O. Lodge, F.R.S.—The 
Construction of Non-Inductive Resistances : Prof. W. E. Ayrton, F.R.S., 
and Mr. Mather. 

RovaL ASTRONOMICAL SociETY, at 8. 

Rovat InstiTuTIoN, at 9.—The Rate of Explosion in Gases : Prof. Harold 
Dixon, F.R.S. 

SATURDAY, June 13. 

Rovat Boranic Society, at 3.45- 

Rovat InstiTuTION, at 3.—The Scientific Study of Decorative Colour: 
Prof. A. H. Church, F.R.S. 


WILLIAM BANKS, 


OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks. and all Requisites. 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 





Instrument Company, Cambridge . 


Address all communications “ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





Just published. New Volume of the “ Finsbury Technical Manuals,” with 
Illustrations. Crown 8vo, Cloth, 3s. 
PRACTICAL WORKIN ORGANIC CHE- 

MISTRY. By F. W. STREATFEILD, F.1.C., Demonstrator of 

Chemistry at the Finsbury Technical College. With a Prefatory 

Notice by Prof. Me.pora, F.R.S. 
London: E. & F. N. SPON, 125 Strand. 


New York : 12 Cortland Street. 


Post Free Sor Four Stamps. 
Natural History Book Circular (No. 108). 
Important Works for Sale on 


CRYPTOGAMIC BOTANY : 


Desmids and Diatoms; Algae; Characee and Conferve ; Lichens; Fungi 
Mosses and Hepaticz ; Ferns ; Botanical Microscopy; Fossil Plants. 
1000 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET STRAND, LONDON. 





Established nearly Half a Century 


FOSSIL FISHES 
RECENT SHELLS. 


Address to— 
ROBERT F. DAMON, 


WEYMOUTH. 


Price Lists containing some 7housands of Species of Recent 
Shells, now Keady. Post Free, Twopence. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 


MADAGASCAR. 
All Kinds of Natural History Specimens in 


Perfect Condition, very Cheap, from F. SIKORA, Annanarivo 
Madagascar, 77/4 Marseilles. 

LIVING AMPHIBIA, REPTILES, FRESH ORCHIDS, IN 
SECTS, &c., &c., &c. Birds’ Eggs. Price List, 3¢., in English 
Stamps, which is deducted on receipt of an Order. 








French or German Correspondence ; not English. 


CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon-flies, LAND AND FRESH- 
WATER SHELLS, offered at cheap prices.—H. FRUHSTORFER, 
Naturalist, care of German Consulate, Soerabaia, Java. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
138 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass) and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays ; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the Rovat AGRIcuL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron, Nickel, and Cobalt, from a and Australia, 
and small specimens of Queensland Opal and cut New Zealand a e. 
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MESSRS. MACMILLAN AND GO.’$ NEW LIST. 


Messrs. MACMILLAN and CO. beg to announce that the LIFE 
of ARCHIBALD CAMPBELL TAIT, ARCHBISHOP 
of CANTERBURY, by RANDALL THOMAS DAV ID.- 
SOM, D.D., Dean of Windsor, and WILLIAM BENHAM, 
B.D., Hon, Canon of Canterbury, is now ready, in Two 





Volumes, 8vo, Cloth, Price 30s. net. 


NEW NOVEL BY F. MARION CRAWFORD. 
Now Ready, at all Libraries and Booksellers, Two Vols., Globe 8vo, 12s. 
KHALED: A TALE OF ARABIA. By F. Marton Crawrorp. 
ANTI-¥ ACOBIN :—“ Mr. Crawford has written some stories more powerful, but none more attractive than this.” 


DAILY TELEGRAPH :—* The story is worked out with great subtlety and considerable literary finish ; the last scene ofall 
is an admirable example of Mr. Crawford’s graphic art.” 


BY THE SAME AUTHOR. 


A CIGARETTE-MAKER’S ROMANCE. New and Cheaper Edition, Crown 8vo, 
Cloth, 6s. 
BY THE REV. J. C. ATKINSON, D.C.L. 
Just Ready, Second Edition, Extra Crown 8vo, 8s. 6d, net. 


FORTY YEARS IN A MOORLAND PARISH: Reminiscences and Researches 
in Danby-in-Cleveland. By Rev. J. C. AT KINSON, D.C.L., Incumbent of the Parish, Author of ‘‘ A History of Cleve- 
land,” ‘*‘ A Glossary of the Cl leveland Dialect,” &c. 


TIMES :—‘* Dr. Atkinson’s work raises him considerably above the rank of the mere archeologist. It deserves comparison, 
in devotion of aim at all events, with the immortal ‘ History of Selborne.’ 

ANTI-¥ ACOB/N :—*“ Altogether the Danby of the years of Dr. Atkinson’s ministrations presents a picture which has the 
look of being an admirable presentation of the condition of the whole of rural England as it was one or two hundred years ago.” 

ATHEN.EUM:—*In an uncommon degree original and free from fads ; the outcome of first-hand observation and investiga- 
tion, equally acute, patient, instructed, and sy mpathetic.” 

FIELD :—We have rarely come across a more delightful and instructive volume of local parochial history. Whether we 
regard it from its antiquarian, geological, historical, or descriptive point of view, we can accord it nothing but praise. It has not a 
dull page in it. The manners and customs of the people, and their traditions, when the author first took possession of his rarish, 
are delightful reading.” 

New Edition, Crown 8vo, tos. 6d. 


DIFFERENTIAL AND INTEGRAL CALCULUS, WITH APPLICATIONS. 
By A. G. GREENHILL, M.A., Professor of Mathematics to the Senior Class of Artillery Officers, Woolwich, and 
Examiner in Mathematics to the University 0 of London. 


This second editic m has been carefull ly revised and broug t up todate. The earlier chapters have been to a great extent re written, to adapt them 
etter to the requirements of those who are new to the s ul je ‘* 4 ve-arrangement has been made, b whick the general th of Integration has 
been oelegats d toa su eple ment fi nal chapter ; only a sé. pre liminary sketch of F Int tegration 7. ven in Chapter IT., su cient to carry on the 
tudent to some : le applications, and to enable him to fi nt articles. The theories of Change i the Variable, the Elimination of 
Constants and [Oms, and the Theorems of Lagrange f have now been included in a few res of €. rplanati ‘on of the simplest 
Differential Equations which occur in Dynamic sand Eli been added.””—Extract from Author’s Px ot og 


GLASGOW HERALD:—*‘Is certain to take a prominent place as a school and college text-book; . . . the success with 
which Prof. Greenhill has managed to arrange an almost simultaneous course of instraction in both subjects ‘will strongly recommend 
his book both to teachers and pupils. The examples are numerous, well graduated, and most valuable. The treatment is at once 
simple, elegant, and — 

GUARDIAN :—“ An excellent treatise on the ‘ Differential and Integral Calculus,’ as much adapted for engineers and 
electricians, who require knowledge of the subject for practical applications, as for ordinary mathematical students.” 

JOURNAL OF EDUCATION :—“ The geometrical or graphical element is very well brought out, and we should like to 
call attention to the neatness and excellent drawing of the figures. In conclusion, we know of no book which gives any thing like 
so well-chosen and well-arranged a first course of reading i in ‘ Differential and Integral Calculus.’” 


MACMILLAN AND CO., LONDON. 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 
A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Just Ready, Crown 8vo, Cloth, 6s. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the re Hopkins University. Crown 8vo. 

*,* A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so much 
information on the subject as may be of service to students of ot ther but allied branches. 
Just Ready, Crown 8vo, Cloth, 10s. 6d. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 


NEW EDITION, REVISED. 
Just Ready, Crown Son Cloth, ros. 6d. 
A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

ACADEMY :—“ The work is one which should be in the hands of every practical botanist.” 

SATURDAY REV/EW:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers heated by the opening up of royal roads.” 

NATURE :—‘‘ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication. The former has now a thoroughly trustworthy 
laboratory guide to place in the hands of pupils, and the latter has a hand-book in his own language to which he can refer with 
confidence in his search after a sound knowledge of plant morphology. We conclude as we began by heartily welcoming the 
volume. We envy a student commencing to work with such a guide, and we are greatly mistaken if its effect is not very rapidly 
felt in the botanical teaching of the country.” 


NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Just Ready, Crown 8vo, Cloth, 7s. 6d. 


PAPERS ON NAVIGATION. By Sir WILLIAM Tuomson, LL.D., P.R.S 


F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College, 
Cambridge. [Popular Lectures and Addresses, Vol. IL. 


ation treatof such subjects as pi 

tides, besides the general facts D jects of graz tation, the influence of th Straits of Dover om the tides of the British 
the tides of the southern hemisphere ani i the J iterrancan, the sketch pro; poses 1 plan of procedure in tidal observation, 
librium theory of the tides, are discussed and dealt 


NEW EDITION OF VOL. 1 
Just Ready, New and Revised Edition, Crown 8vo, Cloth, 7s. 6d. 


THE CONSTITUTION OF MATTER. By Sir Wittiam Tuomson, LL.D., 
P.R.S. With Illustrations. [Popular Lectures and Addresses, Vol. 1. 
NEW MATHEMATICAL SCHOOL BOOKS. 


Just Published, 18mo, Cloth, ts. 


RIDER PAPERS ON EUCLID. BOOKS I. anv II. Graduated and Arranged 
in Order of Difficulty, with an Introduction on Teaching Euclid. By RUPERT DEAKIN, M.A., Balliol College, Oxford, 
Head Master of King Edward’s School, Stourbridge. 


BOOKS I. anp II. SEPARATELY. 
Just Ready, 18mo, Is 


THE ELEMENTS OF EUCLID. BOOKS I. anv II. By I. Topuunter, 


F.R.S. 





°° Tie papers on naz "ig ‘age, astronomii al navigation, “dead reckoning” or *‘ account,’ ” deep- sea surroundings 
In the papers 7 4 
Channel and the 


and analysis oa the egt 












Just Ready, Globe 8vo, Cloth, 2s. 6d. 


THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 


Author of ‘* Arithmetic for Schools,” ‘‘ Trigonometry,” ‘‘ Elementary Statics, d ‘** Dynamics for Beginners,” &c. 


Just Published, Globe 8vo, Cloth, 
ELEMENTARY LESSONS IN SOUND, LIGHT, AND HEAT. By D. E. 


JONES, B.Sc., Professor of Physics in University College, W ales, Aberystwith, Author of ‘* Examples in Physics,” &c. 
W ith Illustrations. 
‘ _2 1 that this book will be found useful, not only in schools, but generally among candidates , 


“int J De part ”, wats Examination, or for London University Matriculation, 


for the elementary stage of the Science and 


Just Ready, Globe 8vo, Cloth, 2s. 6d. 
THE P ROGRESSIVE EU CLID. BOOKS I. ann II. With Notes, Exercises, 
and Deductions. dited by A. T. RICHARDSON, M.A., Senior Mathematical Master at the Isle of Wight College ; 
formerly Scholar of Hertfor: 1 College, Oxford. _ Illustrated. 
SCOTSMAN :—* A capital Euclid to begin on.’ 
MACMILLAN AND CO., LONDON, 









xl NATURE [June 4, 1891 





Be Ee 2 2 ae 
meet QF g.3 
_— an 

rae oe ES 
Y2ofu8 3 
aS = * 
8 ac 
Oo 
— 
ro) 


Maker, 
JAMES J. HICKS, 
8,9, & 10 Hatton Garden, London, E.C. 


consists of a cylin 
opposite to the lens of which is a 


MCLEOD’S 
SUNSHINE RECORDER, 
thin glass sphere silvered inside. 

PRICE £6 15s. 

Further Particulars on Application to the 


This ingenious instrument, which is the inven- 


tion of Prof. McLeod, F.R.S., 





EFFECTIVE. 


instrument must be placed with its vertical 
plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
makes an angle with the horizontal e 


the latitude of the place at which it is 
the observer has merely to place the instrument 


pinion for focussing the image of the sun on 
in the meridian. 


the sensitised paper placed in the base. 


is mounted on a slide provided wit 
The support is constructed to suit the ] 


College, Staines, 
tallic camera, 





PERKEN, SON, & RAYMENT, oo22: "es 
; ‘ g  Pimeunt fpr i Trade = London, EO, 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 


“OPTIMUS ” |“ OPTIMUS ” 


SCOUT. | SCORER. 


Medium Size. Small Size. 












Uf HR teage elgg pA 





. The most : Clear Definition. Clear Definition. & . 
Carries Twelve F , bo 
Dry Plates. 2 coeeient, Good Field. Large Field, é 
—_ r asctr~o Magnifying 64 Magnifying 25 2 
No Dark Slides. Price, with times. times. i 
Plates changed Bal palapen.g 
by turning a oe | oe 70s. we ‘30s. 
Button. £7 7s. For Definition and Magnifying Power we invite intending Purchasers to test our 





Field Glasses against any in the World. 


WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 0 


17 ” 9 5 10 ° 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAE, 


56 CHARING CROSS ROAD, W.C. 


JOHN J. GRIFFIN & SONS, Limiteo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
Of the Highest Quality and Finish, at the most Moderate Prices. | LONDON. 











Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 





Mathematical, Drawing, and Surveying Instruments | 
| 


of every description, | 





lliustrated Price List Post Free. ' 
CHEMICAL APPARATUS of every description for Analytical Opera- 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | tions and Experiments of Demonstration. 
Excellence of Construction of Mathematical Instruments, and the only | APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
Gotp Mapa in the International Inventions Exhibition 1885 for Mathe- | nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
matical Work. Silver Medal, Architects’ Exhibition, 1886. | of Physical Science. 
Address: ~GREAT TURNSTILE, HOLBORN, LONDON, W.C. Senp For CATALOGUES, FREE ON APPLICATION. 





~ Printed by RIcHaRD CLay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, June 4, 1891. 
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Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. | 


Amongst many unsolic'ted Testimonials the 


Prices FROM A 
following has been received by the maker:— 


? £5 to £7. 
Freer nl EDINBURGH, May 31, 1889. 
Dear S1r.—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 








s ~ ing the admirable qualities 

4 * of your new “‘ Watkin” 
a Aneroid. The result has 

s e been most satisfactory, the 





¥, * extreme error noted being 
yw Pap © only about 4, of an inch. 
£ ° During my stay at the Ob- 
rel servatory the Aneroid was 
* ; 





° KS « 
lad, intel frequently tested by taking 
; it down 2000 feet and then 
t & comparing it with the stan- 
ey eoj@}dard on my return. The 
te > results obtained speak vol- 
. umes for the high-class 
workmanship and great ac- 
curacy you have attained 
? in the manufacture of this 
? ° instrument. 


j G (Signed) R. C. Mossman, 
« F.R.M.S., Observer. 
Scott. Met. Soc 


To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journal. 


y RECK’S 


£2 Qs. to £5 5s. 











out in brass, 
neatly ja- 

panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


R. & J. BECK. 68 Cornhill, London, E.C. 
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‘ A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


[PRICE 15 CENTS. 


[All Rights are Reserved. 


BROWNING’S PLATYSCOPIC LENS. 





Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


«If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—Grant ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 


| field, is the best adapted for general use. 


The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free, 


JOHN BROWNING. 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 






Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. . 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: “ Negretti. London. 
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ROYAL GEOGRAPHICAL SOCIETY. 


THE ANNIVERSARY MEETING, for the election of President and 
Council, &c., will be held (by permission of the Chancellor and Senate) in 
the Hall of the University of London, Burlington Gardens, on MONDAY, 

UNE 15, at 2.30 p.m 

—" Right Hon. Sir “MOUNTSTUART E. GRANT DUFF, G.C.S.L., 

. President, in the Chair. 
*~— the Meeting the Royal Medals for the Encouragement of Geo- 


VATURE 





graphical Science and Discovery will be presented. 


BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 


22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be 
CARDIFF, commencing on WEDNESDAY, AUGUST 10. 


PRESIDENT-ELECT : 
WILLIAM HUGGINS, Ese., D.C.L., LL.D., F.R.S., F.R.A.S. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- | 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on whicl they are to be read, are now as far as 
possible determined by Organiz.ng Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in | 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract | 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together | 
with the original Memoir, by book-post, on or before August 1, addressed | 
thus :—*‘ General Secretaries, British Association, 22 Albemarle Street, 
London, W. For Section.. ” Authors who comply with 
this request, and whose Papers a are e accepted, will be furnished before the | 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SECRETARIES in a 
separate note. 

Information about Local Arrangements may be obtained from the Local 
Secretaries, Cardiff. 


held at 


G. GRIFFITH, 


VACATION ART AND SCIENCE 
COURSES, EDINBURGH. 
AUGUST 3-20. 


SOCIOLOGY.—Prof. Parrick Gepves, Dr. Ernest Grosse (Freiburg), 
and Prof. A. C. Happox. Seminar—Prof. Geppes, Mr. A. J 
Hersextson, and Dr. A. von JANKOvicH. Studio—Dr. Grosse, Miss 
M. R. Hitt Burton, and Miss Avice Gray. Tableaux Vivants—Miss 


Assistant General Secretary. 


Jane Hay. 

GENERAL BIOLOGY.—Dr. De Vanricny (Paris), Prof. Geppes, and 
Mr. J. AkTHUR THOMSON. 

ZOOLOGY.—Mr. Tuomson, assisted by Mr. Norman Wy -p, Mr. G. J. 


Tounston, B.A., and Mr. J. S. THomson. 
BOTAN Y.—Prof. Geppes and Mr. R. Turnsutt, B.Sc., assisted by Miss 
Erra JounstTon and Mr. P. C. Warre. 
Ticket admitting to all Courses, £3 ; to One Course, £2 
For Prospectus, apply to J. AxrHuR THOMSON, 30 
Edinburgh. 


THE BRISTOL UNITED GAS LIGHT 
COMPANY. 


The Directors of the Bristol United Gas Light Company invite applica- 
tions for the appointment of CHEMIST at their Avon Street Gas Works. 

Che Candidate selected will be required to devote the whole of his time to 
the duties of his Office, and must be capable of making the usual tests and 
analyses required in gas manufacture 

The commencing salary will be £80 per Annum. 

Applications, with Copies of Testimonials, must be sent in, addressed to the 
Chairman of the Company, not later than the 2gth inst. 


JAMES V. GREEN, Secretary. 
Bristol, 1891. 


Roy al Circus, 


Gas Light Offices, Canons Marsh, June 3, 


BIRMINGHAM MUNICIPAL 
TECHNICAL SCHOOL. 


Lhe Corporation of Birmingham require the services of a DEMON- 


STRATOR in PHYSICS at a Stipend of £125 per Annum. Duties to 
commence early i in SEPTEMBER. | 
Applications, Copies of Testimonials, should be sent on 


accompanied by 8 
or before JUNE 22 to the Seckerary 
particulars can be obtained. 


TWO ENTRANCE SCHOLARSHIPS in 


NATURAL SCIENCE, of the value of 125 Guineas (é.¢. a Free 
idmission) and £60, are awarded annually in OCTOBER at Sr. 
Tuomas’s Hospirat MepiIcaAt ScHKoot, London, S.E. 
For Particulars, apply to Mr. G. Renpie, Medical Secretary. 
E. NETTLESHIP, Dean. 
G, H. MAKINS, Vice-Dean. 


of the School, from whom further 


| TURER IN SCIENCE. 


[JUNE 


=INOTICE OF REMOVAL 


THOMAS BOLTON’S Agency for the Supply of Living 
Specimens of “* Pond-life”’ from 


BIRMINGHAM To MALVERN. 
NEW ADDRESS— 
E. BOLTON, 
FARLEY ROAD, 


11, 1891 





MALVERN LINK, 
WORCESTERSHIRE. 
Volvox globator, Closterium lunula, Melicerta ringens, Stephanoceros 
Eichornii, Cristatella mucedo, and other beautiful objects now available. 
Specimen Tube, One Shilling, Post Free. 
LISTS FREE. 
VICTORIA UNIVERSITY 
UNIVERSITY COLLEGE, LIVERPOOL. 


Applications are invited for the HOLT PROFESSORSHIP of PHYSIO 
LOGY. The Salary is £375 per Annum, plus share of Students’ Fees 
Private practice not permitted. 

Applications, with Testimonials, to be sent to the REGISTRAR, 
College, Liverpool, not later than JUNE 27 

For Particulars, apply to Dr. Caron, U niversity College. 


University 





| THe YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of ASSISTANT LEC- 
TURER and DEMONSTRATOR, and TEACHER OF MECHANICAL 
DRAWING in the Department of Civil and Mechanical ENGINEERING. 


| Salary, £175 per Annum. 


Further Particulars may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of EXTENSION LEC- 
Preference will be given to one who is com- 
petert to lecture on Chemistry or Physics. Stipend, £150, with a Fee of 
£2 for each Lecture given, and Railway Fares. 

Further Particulars may be shtciend| from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 
Applications are invited for the Appointment of LECTURER ON 
SANITARY ENGINEERING. Stipend £200and certain Fees. ‘The 
Tenure of the Lectureship will be compatible with Private Professional 
Work. 
Further Particulars may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of DEMONSTRATOR 
OF ELECTRICAL ENGINEERING. Stipend, £100. 
Particulars may be obtained from the Secretary of the College. 


THE YORKSHIRE COLLEGE, LEEDS. 
Applications are invited for the Appointment of ASSISTANT LEC- 

TURER AND DEMONSTRATOR IN ZOOLOGY. Stipend, £150. 
Particulars may be obtained from the Secretary of the College. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications will be received up to JULY 4 for the following Appoint 
ments in the Department of Chemistry : 

(x1) ASSISTANT LECTURER IN ORGANIC 
DEMONSTRATOR, at a Stipend of £200 a Year ; 
TOR, at £80 a Year. 

Further Particulars may be obtained from the SECRETARY. 


UNIVERSITY COLLEGE, LONDON, 
GOWER STREET. 
CONVERSAZIONE, JUNE 30. 

Old Students who desire to be present, but who have not received Invita- 


tions, are requested to forward Name, Address, and Date of Attendance at 
the College to the SECRETARY. 


DEMONSTRATOR IN CHEMISTRY 
wanted in August—one with knowledge of Phys‘ology preferred. Salary 
£100-€120 —hgellenion. with Testimonials, to RE GISTRAR, School of 
Science, Corporation Street, Newcastle-on-Tyne. 


LECTURER IN CHEMISTRY AND 


METALLURGY wanted in August. Salary £150, increasing to £250 
—Application, with Testimonials, to ReGistrar, School of Science. 
Corporation Street, Newcastle-on-T yne 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical! and scientific Traming in Agriculture. Preparati® 
ior the Colonies. Students gained the First, Third, and. Fourth Scholar- 


ships of the Koyal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


CHEMISTRY AND 
(2) DEMONSTRA 
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Post pues for Four Stamps. 
Vatural History Book Circular (No. 108). 
Important Works for Sale on 


CRYPTOGAMIC BOTANY : 


Desmids and Diatoms; Algz; Characez and Conferve ; Lichens; Fungi ; 
Mosses and Hepatic ; Ferns ; Botanical Microscopy; Fossil Plants. 
1000 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET STRAND, LONDON. 


~ MADAGASCAR. 


All Kinds of Natural History Specimens in 
Perfect Condition, very Cheap, from F. SIKORA, Annanarivo, 
Madagascar, v/@ Marseilles. 

LIVING AMPHIBIA, REPTILES, FRESH ORCHIDS, IN- 
SECTS, &c.. &c., &c. Birds’ Eggs. Price List, 3¢., in English 
Stamps, which is deducted on receipt of an Order 





French or German Correspondence ; not English. 


CONCHOLOGY. 

New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FurtHam Roap, Lonpon, S.W. 


(PRIESTMAN’S & HUME’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 


NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890. Gold Medal awarded, Edinburgh, 1890. 


Priestman’s Stand, Verandah B, outside Camperdown Gallery, 
Royal Naval Exhibition. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a anneal Victoria Street, E.0. 


JOHN J. GRIFFIN & SONS, Lr. 


PHOTOGRAPHIC DEPARTMENT. 


Now REapy, 
Complete I//ustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application 


Well-fitted Dark Room for Use of Amateurs. 





Free Instruction to Beginners. 





22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


WILLIAM BANKS, | 


OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 





Just Published, 8vo, Cloth, Price ros. 6a. 


| DISSOLUTION and EVOLUTION and 
the SCIENCE of MEDICINE: an Attempt to Co-ordinate the 


Necessary Facts of Pathology, and to Establish the First Principles of 


Treatment. By C. PITFIELD MITCHELL, Member of the Royal 
College of Surgeons, &c. 
BY THE SAME AUTHOR. 
Lately Published, 8vo, Cloth, Price 16s, 


The PHILOSOPHY of TUMOUR-DIS- 
EASE: a Research for Principles of its Treatment. ByC. PITFIELD 
MITCHELL. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 

and 20 South Frederick Street, Edinburg h. 


Foreign Books at Foreign Prices. 


WILLIAMS and NORGATE’S FOREIGN 
SCIENTIFIC BOOK CIRCULAR, No. 57. Post free, One Stamp. 
(Natural History, Physics, Astronomy, Chemistry, Medicine, and 
Surgery.) 

WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London; 

and 20 South Frederick Street, F.dinburgh. 


ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE, 
ARAGO, F. (Euvres. 17 Vols., 8vo, 1861-62, £3 39. 
Astronomie, 4 Vols.; Notices Scientifiques et Biographiques, 8 Vols. ; 


Mémoires Scientifiques, 2 Vols. ; Voyages Scientifiques ; Mélanges; Tables. 


CAMBRIDGE ASTRONOMICAL OBSERVATIONS 
made at the Cambridge Observatory in the Years 1336-42, 1844-45, 
1849-60. By Prof. FAMES CHALLIS. 1o Vols., 4to, Boards, 30s. 

GREENWICH. Astronomical Observations made at the 
Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s 


GREENWICH. Results of Astronomical Observations, 


1859-80. 22 Vols., 4to, 42s. 


NATURE, A Weekly Illustrated Journal of Science (with 
all the Portraits). Vols. XIV. to XXXV., in 11: Vols., Half-calf; 
XXXVII. and XXXVIIL., and a portion of XXXIX. in Numbers. 
1876-79. £6 6s. 

rhis Copy contains all the Portraits of Scientific Worthies published 
during 1876-79. 
TAYLOR’S SCIENTIFIC MEMOIRS, selected from 


the Transactions of Foreign Academies of Science and Learned Societies, 
and ara —— Journals. First Series, August 18,6 to September 


1852. 5 Vols., Haif-calf. New Series, Natural History, Parts 1-4 ; 


Natura! Philosophy, Parts 1-4 (pub. £6 ros. in parts), £5 10s. 
A Complete Set of this valuable Work 


Just vl lished. New Tues of the “ F ernie Technical Manuals,” with 
Illustrations. Crowe vo, Cloth, 3s. 


PRACTICAL WORK IN ORGANIC CHE- 
MISTRY By F. W. STREATFEILD, F.1.C., Demonstrator of 
Chemistry at the Finsbury Technical College. With a Prefatory 
Notice by Prof. Metpora, F.R.S 


London: E. & F. N. SPON, 125 Strand. New York : 12 Cortland Street. 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 


such as 


+ Self-recording Barometers, 





Self-recording Thermometers, 

Self-recording Hygrometers, 

Self-recording Galvanometers, 

Self-recording Rain-gauges, 
&c., 


Should see that they are marked 


TRADE MARK. 
° 


This mark has been entered by the Inventors and Manufacturers. 


No articles without thise Mark are genuine, 
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LONDON UNIVERSITY EXAMS. 


UNIV. CORR. COLL. 


MATRICULATION. 
MATRICULATION DIRECTORY, with 


FULL ANSWERS to the Examination Papers. No. IX., January 


1891. Cloth Gilt, 1s. 

Matriculation Latin. By B. J. Hayes, M.A. 
Lond. Third Edition, Enlarged, 1s. 6d. 

Latin Composition and Syntax. By A. H. 
ALLCROFT, B.A. Oxon., ont J. H. H Lavoon. M.A. Camb. and 
Lond. 28.6da. Kev, 2s. 6d 

French Prose Reader. By S. Bartet, B.-és-Sc., 
and W. F. MASOM, B.A. 1s. 6d. 

Matriculation Mathematics. Fourth Edition. 


1s. 6d. 
Elementary Text-book of Heat and Light. 
By R. W. STEWART, B.Sc. Lond. 3s. 6d. 
Heat and Light Problems. ts. 6d. 
Matriculation Greek Papers: The last Thirty 


Papers set at Matric. “French Papers. English Language Papers. 
ay History Papers. Mechanics Papers. Each 1s. ; Cloth Gilt, 
s. . 


For January 1892. 


Czsar.—Gallic War, Book V. 
A. H. ALLCROFT, B.A. Oxon., and W. 
Text and Notes, 1s. 6d. Vocabulary, 1s. 
Vol., 2s. 6a 


Ceesar.-- Gallic War, Book VI. 
above 

Homer.—Odyssey, Book IV. 
lation 3y A. F. BURNET; M.A 
B.A. Camb. 1s. 6d. 


Edited by 
F. MASOM, B.A. Lond. 
Translation, 1s. In One 


Uniform with 


A Literal Trans- 
and J. THOMPSON, 


Lond , 


For June 1892. 

Vergil.—Aeneid. Book VI. 
ALLCROFT, B.A. Oxon., and B. J. HAYES, M.A. Lond. Text 
and Notes, ls. 6d Vocabulary, 1s. Translation, 1s. In 1 Vol., 


Ss. 
Vergil.—Aeneid. Book VII. Edited by A. H. 
ALLCROFT, B.A. Oxon., and B. J. HAYES, M.A. Lond. (As above.) 
Xenophon. —Anabasis. Book IV. A Literal 
Translation. By A. F. BURNET, M.A. Lond. 18. 6d. 


INTERMEDIATE ARTS. 
INTERMEDIATE ARTS DIRECTORY, 


with FULL ANSWERS to the Examination Papers, No. III., 1890. 
1s.6a . 
Intermediate Latin. By W. F. 
Lond., and B. J. HAYES, M.A. Lond. 2s. 6d. 
History of the Reign of Augustus. 
ALLCROFT, B.A. Oxon., and J. 
Lond. 1s 


Advanced French Reader. By 
B-és-Sc., and W. F. MASOM, B.A. Lond. _3s. 6d. 
Intermediate French Examination Papers, 


1877 to 1888. 2s 
For July 1891. 


Vergil.—Aeneid 1X. Edited, with Introduction 
and Notes, by A. H. ALLCROFT, B.A. Oxon., and W. F. MASOM, 
B.A. Lond. 1s. Gd. 


Vergil.—Aeneid X. (Uniform with above.) 1s. 6d. 
Vergil.—Aeneid IX. and X. A Translation, 


Edited by A. H. 


Masom, B.A. 


By A. H. 


H. HAYDCN, M.A. Camb. and 


S. BARLET, 


ls. Gd. Vocabulary, with Test Papers, 1s. 
Tacitus.—Annals, I. Edited by W. F. Mason, 
B.A. Lond., andC S. FEARENSIDE, M.A. &s. 6d. 
Herodotus, VI. Edited by W. F. Masom, B.A. 
Lond., and C. S. FEARENSIDE, M.A. 3s. 6d 


History of England, 1485 to 1580. By C.S. 
* rrr NSIDE, M.A., andW. H. LOW, M.A. 3s.6d Synopsis, 


Sistery of English Literature, 1485 to 1580. 
By W. H. LOW, M.A. Lond. 38. 6 
Shakespeare.—Henry VIII. With 
W. #H. LOW, M.A. Lond. Second Edition. Qs. 
Intermediate English, 1891. Questions on all 
Subjects. 2s. 


Notes by 





TUTORIAL SERIES. 
INTER. ARTS AND SCIENCE. 


Intermediate Mathematics. By WILLIAM 
BRIGGS, B.A., F.C.S. Fifth Thousand. 2s. 6d. 

Co-ordinate Geometry. By Wi.uiam Briccs, 
B.A, and G. H. BRYAN, M.A. Camb. 2s. 

Synopsis of Elementary Trigonometry. 
1s. 6d. 


BACHELOR OF ARTS. 
THE B.A. DIRECTORY, with FULL 


ANSWERS to the Examination Papers. No. II., 1890. 2s. 
The Early Principate: a History of Rome from 


B.C, 31 to A.D.96 By A. H. ALLCROFT, B.A., and J. H. HAY- 
DON, M.A. 3s. 6d. 


The B.A. Latin Examination Papers :] the 
Questions set at B.A., 1871-1888, and Additional Questions. 2s. 


B.A. Greck Papers. B.A. French Papers. 
B.A. Mixed Mathematics Papers. -B.A. Mental and Moral Science 
Papers. (Asabove) 2s. 


London B.A. Unseens. 2s. 
B.A. Mathematics: Questions and Solutions. 


Containing a// the Pass ae in Pure Mathematics given at the B.A 
Examinations, iacluding 1888. 3s. 6d 


For October 1891. 

B.A. Latin Notabilia and Test Papers for 
1291, on the Speciat Supjects. 1s. 6d. 

B.A. Greek Test Papers for» 1891, on 


Sreciat Supjects. 1s. Gd. 


the 


Cicero.—De Finibus, Book I. Edited by S. 
MOSES, M.A. Oxon., B.A. Lond., and C. S. FEARENSIDE, M.A. 
Oxon. 38. 6d. ‘Translation, 28. In One Vol., 58 

Terence—-Adelphi. A ‘Translation by A. F.- 


BURNET, M.A. Lond. @s. 
History of the Reigns of Augustus and 


Tiberius, witha History ofthe Literature of the Period. By A. H. 
ALLCRUFT, B.A. Oxon., and J. H. HAYDON, M.A. @s. 6d. 
Synopsis, ls. 6d 

Euripides.—Iphigenia in Tauris. A ‘iransla 


tion. By G. F. H. SYKES, B.A. Lond. 28. 64d. 

Plato.—Phaedo. Edited by C. S. FEARENSIDE 
M.A. Oxon., and R.C. B. KERIN, B.A. Lond. 48. 6d. Trans 
lation, 3s. 6d 

History of Sicily, B.C. 490—289, with Literature. 
By A. H. ALLCROFT, B.A., and W. F. MASOM, B.A. Lond. 38. 6d. 
Synopsis, ls 

B.A. English, 1891. Pass Sub- 


jects. 2s. 


INT. SC. AND PREL. SCI. 
INTER. SC. & PREL. SCI. DIRECTORY. 


Questions on all 


No. L., July 1890. With FULL ANSWERS to the Papers. 28. 6d 
Science Model Answers: being Solutions to the 
INTER. Sc. and Pret. Sci. Papers set July 1889. 28. 6d. 


Text-book of Heat, covering the Entire Int. Sc. 
and Prel. Sci. Syllabus, with numerous — ams and Calculations. 
sy R. W. STEWART, B.Sc. Lond. 3s. 6d 


Text-book of Light (uniform with the “Text- 
book of Heat.””) 3s. 6d. 

Analysis of a Simple Salt, with a Selection of 
Model Analyses. By WILLIAM BRIGGS, B.A, F.C.S., and R. W. 
STEWART, B.Sc. London. @s. 

Science Chemistry Papers: 


set at the London Inter. Sc. and Prel. Sci. for 21 
89 Papers. and Advice on Books. By W. 
, and R. W. STEWART, B.Sc. Lond. Ky 


Beienee Physics Papers (as above). 
Science Biology Papers (as above). 


being the Questions 
7. with Answers 

THOMAS, B.Sc. 
64. 


2s. 6d. 
2s. 6d. 


Complete Catalogue of Books in the Tutorial Series, which includes over 250 Works specially adapted for 
University Examinations, Post Free on Application to 


W.B. CLIVE & CO. (Univ. Corr. Coll. Press Warehouse), 13 Booksellers Row, Strand, W.C. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, June 11. 


Rovat Society, at 4.30.—On a Test Case of the Boltzmann-Maxwell Doc- 
trine regarding Distribution of Energy: Sir William Thomson, Pres.R.S. 
—On Electrical Evaporation: W. Crookes, F.R.S.—A Study of the 
Planté Lead-Sulohuric Acid-Lead Peroxide Cell, from a Chemical Stand- 


point, Part I.: G. H. Robertson.—A Discussion of the Chemical Changes | 


oveurring in the Cell, Part II.: Prof. Armstrong, F.R.S., and G. H. 
Rodertson.—On the Influence of Temperature upon the Magnetization of 
Iron and other Magnetic Substances: H. Wilde, F.R.S. 

Maraematicat Society, at 8.—An Application of the Method of Images 
to the Conduction of Heat: G. H. Bryan.—Systems of Spherical Har- 
monics : E. W. Hobson.—The Aberration of Optical Pencils : Dr. Larmor. 

)n certain Properties of Symmetric, Skew Symmetric, and Orthogonal 
Matrices; Dr. H. Taber.—Jn the Motion of a Liquid Ellipsoid under its 
ewn Attraction: Prof. M. J. M. Hill.—A Property of the Circumcircle : 
R. Tucker. 

Rovat INSTITUTION, at 3.—The Orchestra considered in connection with 
the Development of the Overture: Dr. A. C. Mackenzie. 


FRIDAY, June 12. 


Puvsicat Society. at s5.—Alternate Current and Potential Difference 
Analogies in the Methods of Measuring Power: Prof. W. E. Ayrton, 
F.R.S., and Dr. W. E. Sumpner.—A Clock for pointing out the Direc- 
tion of the Earth’s Orbital Motion in the Ether: Prof. O. Lodge, F.R.S 
—Some Experiments with Leyden Jars: Prof. O. Lodge, F.R.S.—The 
Construction of Non-Inductive Resistances :*Prof. W. E. Ayrton, F.R.S., 
and Mr. Mather. 

Rovat ASTRONOMICAL Society, at 8. 

Amateur Scientiric Society, at 8.—A Dogfish, and the Study of its 
Development: G. W. Butler. 

Rovac INSTITUTION, at 9.—The Rate of Explosion in Gases : Prof. Harold 


Dixon, F.R.S. 
SATURDAY, June 13. 
Rovat Botanic Society, at 3.45. 
RKovat InstiTUTION, at 3.—The Scientific Study of Decorative Colour: 
Prof. A. H. Church, F.R.S. 


TUESDAY, June 16. 

Zoovocicat Society, at 8.30.—A Contribution to the Knowledge of the 
Races of Rana esculenta and their Geographical Distribution: G. A. 
Boulenger.—Notes on Ungulates: Oldfield Thomas.—On a Collection of 
Marine Shelis from Aden, with some Remarks upon the Relationship of 
the Molluscan Fauna of the Red Sea and the Mediterranean: Edgar A. 
Smith. 

MINERALOGICAL Society. at 8.—On the Occurrence of Sapphire in Scot- 
land: Prof. M. Forster-Heddle.—On the Optical Properties of Gyrolite : 
Prof. M. Forster-Heddle.—Ono Fresnel’s Wave-Surface: L. Fletcher, 
F.R.S. 


Rovat STATISTICAL SocIETY, at 7.45.—Results of the Recent Census, 
and Recent Death-Rates in the Largest English Towns: Noel A. 


Humphreys. 
WEDNESDAY, June 17. 

Rovat Mereoro.ocicat Society, at 7.—A Curious Case of Damage by 
Lightning: Alfred Hands.—Mean Temperature of the Air at the Royal 
Observatory, Greenwich, as deduced from the Photographic Records 
1849-88: William Ellis.—Comparison of Thermometrical Ubservations in 
a Stevenson Screen and on the Revolving Stand at the Royal Observa- 
tory: William Ellis.—Phonometer: W. F. Stanley.—Some Suggestions 
bearing on Weather Prediction: Alex. B. MacDowall. 

Rovat Microscopicat SociEry, at 8. 

RovaL INSTITUTION, at 4.—Faraday Commemoration Lecture: Right 
Hon. Lord Rayleigh, F.R.S. 


THURSDAY, June 18. 

Roya Society, at 4.30. 

LinNEAN Society, at 8.—An Investigation into the True Nature of Callus, 
Part II.: Spencer Moore.—The Alleged Existence of Protein in the 
Walls of Vegetable Cells, and the Microscopical Detection of Glucosides 

therein, Part I. ; Spencer Moore. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows.—-The Action 
of Sulphuric Acid on Dehydracetic Acid: N. Collie.—The Refractive 
Power of certain Organic Compounds at different Temperatures : Dr. W. 
H. Perkin, F.R.S. 


From WALTER SCOTT'S LIST. 
THE CONTEMPORARY SCIENCE SERIES. 


Crown 8vo, Price 3s. 6d. Cloth ; Half Morocco, 6s. 6d. 





Latest VoLuUMEs. 
BACTERIA AND THEIR PRODUCTS. 
By Dr. SIMS WOODHEAD. 
Includes a full discussion of the causes of Hydrophobia, Cholera, 


Diphtheria, and Consumption, dealing especially with Dr. Koch's discovery. 
Copiously Illustrated. 


THE EVOLUTION OF MARRIAGE. 
By Prof. CH. LETOURNEAU. 

= ethnographical summary of the facts regarding the origin and growth 

— age and the family, with hints as to its probable evolution in the 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 





THE MIDNIGHT SKY. 
FAMILIAR NOTES ON THE STARS & PLANETS. 
By EDWIN DUNKIN, F.R.S., F.R.A.S., 


Past-President of the Royal Astronomical Society, late Chief Assistant at 
the Royal Observatory, Greenwich. 


| With Thirty-two Star-Maps and numerous other Illustrations. New and 


thoroughly Revised Edition, with an additional Chapter and many New 
Engravings. 


Imperial 8vo, 8s., Cloth Boards, Gilt Top. 


THOMAS CARLYLE said of the First Edition : ‘‘ Those little Maps of 
the starry spaces far surpass, in clearness and useful worth. all I have seen 
before in the planisphere way: no reader but by help of them may find, 
with a minimum of trouble, the star he seeks. . . . Why did not somebody 
teach me the constellations too, and make me at home in the starry heavens, 
which are always overhead, and which I don’t half know to this day?”’ 


London: 56 PATERNOSTER ROW, and of all Booksellers. 
Instrument Company, Cambridge. 


Address all communications ‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN. H.R.H. THE PRINCE OF WALES, 
THE ROYAL INSTITUTION OF GREAT BRITAIN, THE ADMIRALTY, 
THE WAR DEPARTMENT, THE INDIAN AND FOREIGN GOVERNMENTS, 
THE SCIENCE AND ART DEPARTMENT, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., ETC. 
MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE FREE, 
ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
Catalogue, including List of Lantern Slides, 4d. 
3 FLEET STREET, LONDON. 


| OPTICAL PROJECTION. By Lewis Wricut. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 
Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NO BELLADONNA NEEDED, 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See “ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 


MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 7s. 6d. 
Morning Post :—‘*‘1s bad sight on the increase?’ is answered]by A 
Fournet with much common sense.” 


Homeopathic Review :—‘1f you need to see better, yet shrink from 
| glasses, read A. Fournet’s ‘ Philosophy of Sight.’”’ 


| (15 Stamps, from the Author.) 
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| MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. 





Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


SECOND-HAND CABINETS. 


Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 19} X 19 X 3, similar in design 
to the late Dr. Percy’s. 

LESSONS GIVEN. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Penasyl- 
vania ; a Siliceows Rock with a perfect oolitic structure. 





1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTALoGuEs Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


TYPICAL COLLECTIONS FOR STUDENTS 
MUSEUMS, &c. EVERY REQUISI'tE F 
ROCK SPECIMENS, AND ROCK SEC- 
THE LARGE 
NEW LIS 


SPECIAL AND 

LECTURERS, 

PRACTICAL WORK. 

TIONS FOR MICROSCOPIC EXAMINATION. 

STOCK AND GREATEST VARIETY IN LONDON. 
NOW READY. 


mn 


Ss 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


WIMS 


Works in any 


CHEAP 





Late 277 STRAND. | 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
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F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
| 1388 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass) and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the Roya AGricuL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron, Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 








Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use,and not liable to Blot. 





Can be obtained in London, through Messrs. Barctay & Sons, Farring 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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HURST MACHINE. 


Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


17 ” ” 5 10 Oo 
20 os re 6 Io 


NEW POLARIZING PRISM. 


SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAE, 


56 CHARING CROSS ROAD, W.C. 





PERKEN, SON, & RAYMENT, 


ESTABLISHED 1852. 99 HATTON GARDEN, 


CaTaLocus Free. 
Discount for the Trade London, E.C 
» &U, 


and Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” MACAZINE CAMERA 


Pictures 4} by 3} inches. 


The most 
convenient 


Carries Twelve —~ , 
’ 
yet invented. 


Dry Plates. 


No Dark Slides. 





Plates c! anged fh : eryeoens 
by turning a See 3 rea 
Button. am ested | BF £7 7s. 





" Clear Definition. 





“OPTIMUS ” “ OPTIMUS ” 
SCOUT. | SCORER. 


Medium Size. Small Size. 
Clear Definition. 
Good Pield. Large Field, 
Magnifying 64 Magnifying 25 
times. times. 


70s. 30s. 





For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World. 


Gano ee 
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8 (up to Double-Elephant size), Shorthand » and 
Blectrical ponte. ype-Writing, are easily, quickly, and cheaply produced by the 


~ > AND 
a Manufacturing Electricians. 
Sprecia.itiEs.—K.M.B. Pocket Galvanometer. 
for 


125. od., post free. Testing Instruments 








oeene Teachers ee ee es ~! highest Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
efficiency 00) aratus tat Vol : b= 
Recusimoned he Scie eet oe resemble written letters. Used at the House of Lords, &c. 
Fittings of every description. } AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
Western Electrical Works, Bristol. London Wall, London, and 52 Princess Street, Manchester. 
minis 7 Sixt Epirion, SUBSCRIPTIONS TO “NATURE.” 
ost Free 6d, 
—- Si i: s. d. 
. rrr e e 2 ee eee -. Bo 
|STANLEY | Half-yearly. . . . ceuvecestcassc es | 6 
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To the United manne, # the Cotiean, &c. :— 


Mathematical Instrument piciitiuaanen to HM. ¢ Government, Council of 


ndia, Science and Art Department, Admiralty, &c. eG + & 6d a ae ee ee 8 8 io Ss 
Mathematical, Drawing, and “xrveying Instruments Half-yearly. 2... 2 2+ ee ee ee 1§ 6 
of every description, Quarterly cpanacns “SR 

Of the Highest Quality and Finish, the most Moderate Prices. 


To India, China, and Japan — 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for Yearly. i ’ «: . 2 = 2 s'¢ 5 3 
Excellence of Construction of Mathematica! Instruments, and the only alinyearly. © 2 se ee ee ee ew ww EF 
Goup Mepac in the International Inventions Exhibition 1885 for Mathe- Quarterly . 8 
matical Work Silver Medal, Architects’ Exhibition, 186 


_Address : “GREAT TURNSTILE, HOLBORN, LONDON, W.C. CHARGES FOR ADVERTISEMENTS 


‘Uustrated Price List Post Free. 


AnD 











=n Three Lines in Column 2s. 6d. 9d. per Line after. 
Le da 
HOLLOWAYS Oa a — One Eighth Page, or QuarterColumn ... 018 6 
REMEDY Quarter Page, or Halfa Column ..... 115 © 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and oe ee BES 
: er. ss ‘ ° 
ULCERS. If effectually rubbed on the Neck and Chest, it cures es 

SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Money Orders payable to MACMILLAN & CO. 

@0UT, RHEUMATISM, and all Skin Diseases itis unequalled. OFFICE: 29 BEpForD STREET, SfRAND, W.C. 





MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 


A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Just Ready, Crown 8vo, Cloth, 6s. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. Crown 8vo. 

i 


*.* A concise and elementary stateme nt of the gener wd se inciples of Crystallography, not intended as a complete treatise, but to furnish so much 
information on the s ubject as may be of service to students of other but allied branches. 


Just neal, Crown 8vo, Cloth, 10s. 6d. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. _ Illustrated. 
NEW EDITION, REVISED. 
Just Ready, Crown 8vo, Cloth, ros. 6¢. . 
A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 
ACADEMY :—*“ The work is one which should be in the hands of every practical botanist.” ; ‘ 
SATURDAY REVIEW:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.’ 


NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Just Ready, Crown 8vo, Cloth, 7s. 6d. 


PAPERS ON NAVIGATION. By Sir Wititiam Tuomson, LL.D., P.R.S., 


F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College, 
———— [Popular Lectures and Addresses, Vol. ILI. 


«" The papers on navigation treat of such subjects as pilotag ¢, astronomical navigation, “ dead reckoning” or “account,” deep-sea surrounding 
In the papers relating to the tides, besides the gene ral fact s, the subjects of gravitation, ‘the infiue nce of the Straits of — ron the tides of the Bri tish 
Channe ¢ ane t the North Sea, the tides of the southern hemisphe re aa the Mediterranean, the sketch proposed plan of procedure in tidal observation 
and analysis and the equilibrium theory of the tides, are discussed and dealt with 


NEW EDITION OF VOL. I. 
Just Ready, New and Revised Edition, Crown 8vo, Cloth, 7s. 6d. 


THE CONSTITUTION OF MATTER. By Sir Wittiam THomson, LL.D., 


P.R.S. With Illustrations. [Popular Lectures and Addresses, Vol. I 
MACMILLAN AND CO., LONDON. 
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ALL THE LINEN USED IN OUR 
SHIRTS, COLLARS, CUFFS, &c., 
IS OUR OWN CELEBRATED 


Shirts 


Gentlemen’s White Shirts, Cotton Bodies, 
Linen Fittings, 4s. 6d , 5s. 6d., 6s. 6d each; 
all Linen throughout, ‘8s. 6d., 108. 6d. each. 
Gentlemen’s Linen Collars, 4s. 6d., 6s., 7s. 6d. 
per doz. Gentlemen’s Linen Cuffs, 8s., gs. 6d., 
12s. 6d. doz. Gentlemen's Night Shirts, plain 
Calico, 3s. each ; Twill Calico, 3s. 6d., 4s. 6d., 
ss. 6d. each. Double W arp Hard Wear Boys’ 
Shirts, sizes ut to 14 neck, 25., 48., to 55. 
each. Boys’ Collars, 4s. 6d., 5s. ‘Ge 6s. per 











SNOW WHITE BLEACH BRAND, 
WHICH IS AN ABSOLUTE CUARANTEE OF 
ITS QUALITY. 


Cuffs 


doz. Boys’ Cuffs, ss. 6d., 6s., 7s. per doz 
Boys’ Night Shirts, —size neck, 12. 13, 14— 
2s. od., 35., 38. 3@. each. White Shirts Re- 
trimmed, ready for use, with the very best 
materials only. Samples of Damasks, Linen 
Sheeting, Towels and Towelling, Cambric 
Handkerchiefs, &c., and “ Housekeeper's 
Guide,” sent Post-free on application. Carriage 
paid on ALL orders in the United Kingdom 
Export orders free to port of shipment. 


ROBERTSON, LEDLIE, FERGUSON, & CO., Limited, THE BANK BUILDINGS, BELFAST. 
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TO H R.H HE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 


1 D > BRAND & CO.’S 
‘ RAN = Al SAUCE. 
so UPS & S 2» iy ee 
= ‘ me, es | 4 FINE TONIC AND 
SSENCES of BEEF, es DIGESTIVE. 


| 
MUTT ON VEAL & CHICKEN. —e. An excellent relish for “ fish, flesh, 
~ JEASTURTLE Sour s JEW. AY gain, and fowl.” 
— MEAT LOZENCES &&: S 
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Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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NEWTON & CO. Sir Wm. Thomson's 


SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ROYAL INSTITUTION OF GREAT BRITAIN, THE ADMIRALTY, PORTABLE 
THE WAR DEPARTMENT, THE INDIAN AND FOREIGN GOVERNMENTS, 
THE SCIENCE AND ART DEPARTMENT, OXFORD, CAMBRIDGE, LONDON, | 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., ETC. ELECTROMETER. 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE | 


NALDER BROS. & 60., 


SCIENTIFIC 


». INSTRUMENT MAKERS, 


| 3 ; 16 RED LION STREET, 
OPTICAL PROJECTION. By Lewis Wricut. Second !  —e CLERKENWELL, LONDON, E.C. 


Edition. A Complete Guide to the Use of the Magic Lantern, the | 





ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
Catalogue, including List of Lan’ern Slides, 4d. 





Lantern Microscope andi Polariscope, and t» the Projection of Scientific | 


Experiments. | TELEPHONE No. 6770. 





LEECH’S PATENT -NEGRETTI & ZAMBRA’S 
LANTERN MICROSCOPE. | opERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 
NEWTON & CO., 3 FLEET STREET, LONDON. TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


—— 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


The most 3Perfect Instrument for the purpose for which it is NEGRETTI & ZAM BRA, 
intended. Price, with fine adjustment, £9. OpTICIANS AND SCIENTIFIC ne See TO THE QUEEN, 
> ? ‘ HOLBORN VIADUC tos 
i a Se. Branches :—4s CORNHILL; 122 REGENT STREET. 


Wa. I. CHAD W ICE, Photographers at the CRYSTAL PALACE. 
ad e 


Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 


2 ST. MARY’S STREET, MANCHESTE R. Telephone No. 6583. Telegraphic Address: ‘* Negretti, London. 
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VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 


+ ms are invited forthe HOLT PROFESSORSHIP of PHYSIO- 
The Salary is £375 per Annum, plus share of Students’ Fees. 
Pre ate practice not permitted, 
Applications, with Testimonials, to L 1 to the Recistrar, University 
College, Liverpool, not later than JU 27. 
For Particulars, apply to Dr. Ez. G niversity College. 


BIRMINGHAM MUNICIPAL 
TECHNICAL SCHOOL. 


The Corporation of Birmingham require the services of a DEMON- 
STRATOR in PHYSICS at a Stipend of £125 per Annum, Duties to 
commence early in SEPTEMBER 

Applications, accompanied by 8 ¢ Copies of Testimonials, should be sent on 
or before JUNE 22 to the Secretary of the School, from whom further 
particulars can be obtained. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications will be received up to JU LY 4 for the following Appoint- 
ments in the Department of Chemistry : 

(1) ASSISTANT LECTURER IN ORGANIC 
DEMONSTRAT OR, at a Stipend of £200 a Year ; 
TOR, at £80 a Year. 

Further P. articulars may be obtaine d from the Sex 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of EXTENSION LEC- 
TURER IN SCIENCE, Preference will be given to one who is com- 
petent to lecture on Chemistry or Physics. Stipend, £150, with a Fee of 
42 for each Lecture given, and Railway Fares 

Further Particulars may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of ASSISTANT LEC- 
TURER and DEMONSTRATOR, and TEACHER OF MECHANICAL 








CHEMISTRY AND 
(2) DEMONSTRA- 


RETARY. 


DRAWING in the Department of Civil and Mechanical ENGINEERING. | 


Salary, £175 per Annum. 
Further Particulars may be obtained from the SE« 


THE YORKSHIRE COLLEGE, LEEDS. 


for the Ap »pointment of LECTURER ON 
Stip vend £200 and certain Fees. ‘The 
ympatible with Private Professional 


RETARY. 


Applications are invited 
SANITARY ENGINEERING. 
Tenure of the Lectureship will be c 
Work. 

Further Particulars may be obtained from the Sr¢ 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 
lnorough practical and scientitc ‘Tramimg in Agriculture. Preparstion 
tor the Colonies. Students gained the First, Third, and Fourth Schoiar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO ENTRANCE SCHOLARSHIPS in 
NATURAL SCIENCE, of the value of 125 Guineas (42. a Free 
Admissi ion) and £60, are awarded annually in OCTOBER at Sr. 
Tuomas’s Hospirat ME .: AL Scnoot, London, S.E. 

For Particulars, apply to Mr. G. Renpir, Medical Sec retary. 
E. NETTLESHIP, Dean. 
H. MAKINS, Vice-Dean. 


UNIVERSITY OF CAMBRIDGE. 
ENGINEERING. 


of DEMONSTRATOR in 
MECHANICS. 


RETARY. 


DEMONSTRATOR IN 


intment 


Applications are invited for the Apy 
APPLIED 


the Department of MECHANISM and 
Salary. £150. 


_Ap plics ations to be addressed to Pro f. Ew1ncG, Cambrid 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and pase plate glass) and Micro 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays ; Hammers ; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blewpipe Apparatus ; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the Roya AGRICUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron, Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 
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.NOTICE OF REMOVAL 


THOMAS BOLTON’S hemes for the Supply of Living 
Specimens of&#*‘ Pond-life’’ from 
BIRMINGHAM To MALVERN 
NEW ADDRESS— 

T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK, 
WORCESTERSHIRE. 


Volvox globator, Closterium lunula,- Melicerta ringens, Stephanoceros 
Eichornii, Cristatella mucedo, and other beautiful objects now available, 


Specimen Tube, One Shilling, Post Free. 


LISTS FREE. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 


COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 
MADAGASCAR. 
All Kinds of Natural History Specimens in 





Perfect Condition, very Cheap, from F. SIKORA, Annanarive 
Madagascar, vié Marseilles 
LIVING AMPHIBIA, REPTILES, FRESH ORCHIDS, IN- 
SECTS, &c., &c., &e.. Birds’ Eggs. Price List, 3¢., in English 
Stamps, which is deducted on receipt of an Order. 
French or German Correspondence ; not English. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


TYPICAL COLLECTIONS 
MUSEUMS, &c. EVERY 
WORK. ROCK SPECIMENS, AND ROCK SEC- 
MICROSCOPIC EXAMINATION. THE LARGES1 
INDON. NEW LISTS 


FOR STUDENTS, 


SPECIAL AND 
REQUISI'tE FOR 


LECTURERS, 
PRACTICAL 
TIONS FOR 

STOCK AND GREATEST VARIETY IN L 
NOW READY. 

New Catalogue of Mineral Specimens, 


&c., with Prices. Also 
Geological Apparatus, 


f Rocks 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 
Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 194 X 19 X 3, similar in design 
to the late Dr. Percy’s. 


Arranged for the Selection of Single Specimens, 
New Lists of Rare Minerals, Rock Specimens, 
Collections, Hammers, and Microscopic Sections « 











LESSONS GIVEN, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 

phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with yo 
Sain, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1c. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTALoGuEs Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





ee eee eel 





“ 


Mes 7 


1s, 


or- 
itic 
te, 
yl- 


a 


BRE R, ORT 


NE 18, O91] NATURE ti 








Sales by Auction. ON SALE BY MACMILLAN AND BOWES, 
CAMBRIDGE. 


TUESDAY, JUNE. 23. , > 5 
ice ns wate ” ie ARAGO, F. (Euvres. 17 Vols., 8vo, 1861-62, £3 3. 
\ VALUABLE COLLECTION OF BRITISH LEPIDOPTERA, Astronomie, 4 Vols. ; Notices . ientifiques et Biographiques, 8 Vols. ; 
BIRD SKINS, AND OTHER NATURAL HISTORY SPECIMENS. Mémoires Scientifiques, 2 Vols. ; Voyages Scientifiques ; iaeeees: Tables. 
MR. J. C. STEVENS will se!l by Auction | | CAMBRIDGE ASTRONOMICAL OBSERVATIONS 
rUESDAY made at the Cambridge Observatory in the Years 1836-42, 1844-45, 
° 1849-60. By Prof. JAMES CHALLIS. 10 Vols., 4to, Boards, 30s. 


at Nagy Rooms, 38 King Street, Covent Garden, on 





JUNE 23, at half-past 12 » precisely, a beautiful Collection of British 

Lepi i yptera, including, amongst other rarities, fine Specimens of Cz anna, GREENWICH. Astronomical Observations made at the 

Scolizformis, Reticulata, vars. of Adonis, Series of L. Arion. splendid Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s 

vars. of Christiana and Hastiana. Very fine Specimens of C. Chalco- GREE i y : ‘deny . 

granella, &c., &c. Principally purc Powe: from the Harperand Vaughan . NWICH. Results of Astronomical Observations, 

Sales. Also a fine Collection of British Bird Skins (many well stuffed | 1859-80. 22 Vols., 4to, 42s. 

and set up in Cases), Minerals, Fossils, Shells, several good Cabinets, | NATURE. A Weekly Illustrated Journal of Science (with 

&e., &e. F s d Z : | all the Portraits). Vols. XIV. to XXXV., in 11 Vols., Half-calf; 
On view the Day prior, ro till 5, and Morning of Sale, and Catalogues had. XXXVII. and XXXVIIL, and a portion of XXXIX. in Numbers. 


1876-79. £6 6s. 
THE CELEBRATED, EXTENSIVE, CHOICE, AND VALUABLE This Copy contains all the Portraits of Scientific Worthies published 


wR . ‘ ‘ ele luring 1876- 
COLLECTION OF SHELLS FORMED BY THE LATE | Su7ng 1876-79 s 
SIR DAVID W. BARCLAY, BART. TAYLOR’ s SCIENTIFIC MEMOIRS, selected from 


the Transactions of Foreign Academies of Science ar id Learned Societies, 
MR. J. c. STEVENS has been favoured — om Fe Py ~ Laing L ngs a 7 36 to epvennee 
with instructions to Sell by Auction, at his Great Rooms, 38 King Sioceel Philosont P. ai a tae . page o <-+ Admin he 
Street, Covent Garden, on MONDAY, JULY 6, and three following AC ete S osopay, Parts 2-4 (pub. £6 ros. in pasts), £5 sos. 
days, at half-past 12 precisely each day, the entire celebrated, extensive, A Complete Set of this v aluable Work. 
and valuable Collection of Shells formed by the late Sir Davip W, = es e 
Barc.ay, Bart., together with the Cabinets and Conchological Library, Now Ready, Paper <a r, 8vo, Price rs, 


out the least Reserz The Coll ection contains nez ~ ag great CON STANCE NADEN AND HYLO- 


rarities, < 


















id is especially rich in Conus, Cyprea, Oliva, s, Sivom- IDEALISM. A Critical Study. By E. COBHAM BREWER 
ws, Helix, and Cyclostoma, &c., and includes many tyfe specimens, LL.D., Author of ‘* Dictionary of Phrase and Fable,” *‘ The Re ader’s 
some of which are unique. ‘The | late owner was for upwards of half a Hand-book,” “‘ Historical Note-book,” &c. Annotated by R. L 
century forming the above, during which period he was constantly M.D. ” th ae SY es Sas 
acquiring the best specimens obtainable, and his undoubted good judg- a 
ment enabled him to form the grand Collection (30,000 fine specimens) BICKERS & SON, 1 Leicester Square, London, W.C. 


now offered for public competition. 


On view the Saturday prior, ro till 4, and Mornings of Sale, | 
and Catalogues had. 





N.B.—The entire Collection will be offered at this Sale, no specimens 
having been disposed of privately. 


WILLIAM BANKS, 


OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free, 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo: 
Excellence of ag ay oe of Mathematical Instruments, and the only 
. . . Goxp Mepat in the International Inventions Exhibition 1885 for Mathe 
eas Serer matical Work. Silver Medal, Architects’ Exhibition, 1886. 


32 CORPORATION STREET, BOLTON. Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


4 ” ” 5 10 Oo 
610 oO 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 
HARVEY @ PEASE, 


56 CHARING CROSS ROAD, W.C. 


PERKEN, SON, & RAYMENT, 2222: "“=GP 
N, 5 « aie the Trade London, E.C. 


and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
" ¥ | “OPTIMUS ” “OPTIMUS” 
OPTIMUS” MAGAZINE CAMERA SCOUT | SCORER. 


Pictures 4} by 3} inches. 
Medium Size. ‘Small Size. 
Clear Definition. |Clear Definition. 
Good Pield. Large Field, 
Magnifying 64 Magnifying 25 
times. times. 

















The most 
convenient 
yet invented. 


Carries Twelve 
Dry Plates. 


No Dark Slides. 





Price, with 





Plates changed ye 70s. 30s. 
Button. a Da. For Defnition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the Woria, 
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MESSRS. LONGMANS AND CO/S LIST. 


3 Vols., 42s. each. Vols. I. and II. now ready. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., Professor of Chemistry in the Royal College of Science, 
London. Assisted by Eminent Contributors. 


SIR H. E. ROSCOE in NATURE :—‘‘It is probable that this volume will have even a larger sale than that of the corre- 
sponding ‘ Dictionary of Pure Chemistry,’ and, as with that important work, so with this, the public may well be congratulated on 
possessing such a valuable book of reference so creditable to all concerned in its production. . . . An examination of the important 
articles written by specially-qualified contributors indicates that each subject is brought up to the level of the present state of our 
knowledge. . . . Isa wele ome addition to our scientific books of reference, and forms an admirable companion to ‘ Watts’ Dictionary 
of Theoretical Chemistry.’ 7 

















‘In 4 Vols., “Hall- B ound. Vols. = and II, now ready. Vol. I. (Abies—Chemical Change), Sve, Price Two Guineas. 
Vol. (Chemocholic Acid—Indigo), 8vo, Price Two Guineas. 


| WATTS’ DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor of 
Chemistry in, University Jollege, London; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 
Pralector in Chen ‘siry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 





Thirteenth E dition, Revis 1 and Enlarged, with 9 Coloured P lates and Maps and 987 Woodcuts. Crown 8vo, 15s. 


GANOT’S ELEMENTARY TREATISE ON PHYSICS. 
i EXPERIMENTAL AND APPLIED. 
Translated and Edited from GaNot’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 








‘ Seventh Edition, with 37 Pages of New Matter, 7 Plates, 569 Woodcuts, and an Appendix of Questions. Crown 8vo, 75. 6d. 


if GANOT’S NATURAL PHILOSOPHY 


For General Readers and Young People. 
Translated and Edited from GaNot’s “ Cours Elémentaire de io Papgen.” by E. ATKINSON, Ph.D., F.C.S. 


London : LONGMANS, GREE om, & co. 


VOL. VII. NOW READY. 


CHAMBERS’S ENCYCLOPALDIA. 


A Dictionary of Universal Knowledge, with Maps and Wood Engravings. In 10 Vols, Imperial 
8vo. Entirely New Edition. Vols. L, IL, IIL, IV., V., VL, and VIL. are now ready. 


Price 10s. each, cloth; 15s. each, half-morocco. 
The Work is also being issued in Monthly Parts, price 1s. each. 


Daily Chronicie.— No subject of importance seems to have been omitted, and the space allotted to each is fairly proportioned 
to its magnitude, while the information is invariably brought up to a very recent date.” 

The Spectator.—** In every respect—in the literary quality of the articles, and in the care with which they have been edited— 
Volume VI. is quite the equal of its predecessors.” 

N. B. Daily Mail.—** Wherever we have tested its accuracy, we have found it almost absolutely without a flaw. The articles 
are admirably proportioned, the symmetry of the work being one of its most striking characteristics; and for the great bulk of 
readers it gives all the information that is likely to be required.” 

British Weekly.—“ The work is maintained with unflagging spirit ; no care, no pains, no expense have been spared, and the 
result is a book which it will not be easy to supersede. The articles throughout, and the whole work of editing, are most ably 
and conscientiously done.” 


W. & R. CHAMBERS, Limited, 47 Paternoster Row, London; and Edinburgh. 


RU DOLPH KOENIG Post Free for Four Stamps. 


(DR. PHIL.). Natural History Book Circular (No. 108). 


ACOUSTICAL INSTRUMENTS Important Works for Sale on 
TO ILLUSTRATE THE LAWS CRYPTOGAMIC BOTANY : 


AND TO PRODUCE THE PHENOMENA OF SOUND. 





Desmids and Diatoms; Alge; Characew and Conferve ; Lichens; Fungi 


sses 83 1 Mi ". Fos sil Plant 
NEW ILLUSTRATED CATALOGUE, Mosses and Hepatic ; Fern 3 eee icroscopy S s. 
Containing Price Lists in French, English, and German. 100 Pages, scseninsicniasiiaticsictiapamsiitinianniniaamiaas 
3132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. WILLIAM WESLEY & so N, 


Paris—27 Quai d’Anjou—Paris. 28 ESSEX STREET, STRAND, LONDON. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, June 18. 

RovaL SOcIETY, at 4.30.—Results of Hemisection of the Spinal Cord in 
Monkeys: Dr. F. W. Mott.—The Origin and Progressive Motions of Cy- 
clones in the Western India Region: W. L. Dallas.—Note on the Density 
of Alloys of Nickel and Iron: Dr. J. Hopkinson, F.R.S.—An Apparatus for 
Testing the Sensitiveness of Safety Lamps: Prof. F. Clowes.—On the 
Forces, Stresses, and Fluxes of Energy in the Electro-magnetic Field: 
Oliver Heaviside, F.R.S.—Comparison of Simultanecus Magnetic Dis- 
turbances at several Observatories, and Determination of the Values of 
the Gaussian Functions for those Observatories: Prof. W. G. Adams.— 
And other Papers. res? é 

Linnean Soctety, at 8.—An Investigatioz into the True Nature of Callus, 
Part II. : Spencer Moore.—The Alleged Existence of Protein in the 
Walls of Vegetable Cells, and the Microscopical Detection of Glucosides 
therein, Part I. : Spencer Moore. , ; 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—The Action 
of Sulphuric Acid on Dehydracetic Acid: N. Collie.—The Refractive 
Power of certain Organic Compounds at different Temperatures : Dr. W. 
H. Perkin, F.R.S. 

TUESDAY, June 23 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of Tasmanian Stone 
Implements: H. Balfour.—On the Primitive Characters of the Flint Im- 
plements of the Chalk Plateau of Kent, with reference to the Question of 
their Glacial or pre-Glacial Age: Dr. Joseph Prestwich, F.R.S.; with 
notes by Messrs. B. Harrison and De Barri Crawshay. 

Rovat STATISTICAL SOCIETY, at 5.—Annual General Meeting. ; 

PuotocraPuic Society, at 8.—Orthochromatic Photography. (Dis- 
cussion. ) 

WEDNESDAY, Juneé 24. 

Grotocicat Society, at 8.—On Wells in West Suffolk Boulder Clay: 
Rey. Edwin Hill.—On the Melaphyres of Caradoc, with Notes on the 
Associated Felsites : Frank Rutley.—Note on the Geology of the Tonga 
Islands, Part I.: J. J. Lister. Communicated by J. E. Marr, F.R.S. 

THURSDAY, June 25. 

CueMicaL Society, at 8.—Extraordinary General Meeting 

FRIDAY, June 26. 

PuvsicaL Society. at 5.—The Construction of Non-Inductive Resistances : 
Prof. W. E. Ayrton, F.R.S., and T. Mather.—The Influence of Surface- 
Loading on the Flexure of Beams: C. A. Carus-Wilson.—Un Pocket 
Electrometers: C. V. Boys, F.R.S.—On Electrification due to the Con. 
tact of Gases with Liquids: J. Enright. 

Rovat INnsTITUTION, at 9.—Faraday Commemoration Lecture: Prof. 
Dewar, F.R.S. 

SATURDAY, June 27. 

Rovat Botanic Society, at 3.45- 


On the rst of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
aN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by Ricuarp Soutn, F.E.S., 


With the Assistance of 


H. W. Bates, F.L.S., F.E.S., & 
r. R. Bittups, F.E.S. 
W. Lucas Distant, F.E.S. &c. G. H. Verrat, F.E.S. 
Epwarp A. Fitcn, F.L.S., F.E.S. W. Warren, M.A., F.E.S. 
Martin Jacosy, F.E.S. . J. Weir, F.L.S., F.Z.S., F. 
J. H. Leecn, B.A., F.L.S, F.E.S. 


There are frequent Lithographed Plates by the best Entomological 
Artists, and occasional Woodcuts. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden. 


Dr. D, Suarp, F.Z.S., F.E.S., &c. 


J E.S. 
F. B. Wurre, M.D., F.L.S., F.E.S. 
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‘THE MIDNIGHT SKY. 
| FAMILIAR NOTES ON THE STARS & PLANETS. 
By EDWIN DUNKIN, F.R.S., F.R.A.S., 


Past-President of the Royal Astronomical Society, late Chief Assistant at 
the Royal Observatory, Greenwich. 


With Thirty-two Star-Maps and numerous other IIlustrations. New and 
thoroughly Revised Edition, with an additional Chapter and many New 
Engravings. 


THOMAS CARLYLE said of the First Edition : ‘ Those little Maps of 
the starry spaces far surpass, in clearness and useful worth. all I have seen 
before in the planisphere way: no reader but by help of them may find, 
with a minimum of trouble, the star he seeks. . . . Why did not somebody 
teach me the constellations too, and make me at home in the starry heavens, 
which are always overhead, and which I don’t half know to this day?" 


| Imperial 8vo, 8s., Cloth Boards, Gilt Top. 
| 


London: 56 PATERNOSTER ROW, and of all Booksellers. 


From WALTER SCOTT'S LIST. 


THE CONTEMPORARY SCIENCE SERIES. 


Crown 8vo, Price 3s. 6d. Cloth ; Half Morocco, 6s. 6d. 


Latest VoLuUMEs. 
BACTERIA AND THEIR PRODUCTS. 
By Dr. SIMS WOODHEAD. 
Includes a full discussion of the causes of Hydrophobia, Cholera, 
Diphtheria, and Consumption, dealing especially with Dr. Koch's discovery. 
Copiously Illustrated. 


THE EVOLUTION OF MARRIAGE. 
By Prof. CH. LETOURNEAU. 
An ethnographical summary of the facts regarding the origin and growth 
| of marriage and the family, with hints as to its probable evolution in the 
| future. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


Just published. New Volume of the “ Finsbury Technical Manuals,’’ with 
Illustrations. Crown 8vo, Cloth, 3s. 
PRACTICAL WORKIN ORGANIC CHE- 

MISTRY. By F. W. STREATFEILD, F.1.C., Demonstrator ot 
| Chemistry at the Finsbury Technical College. With a Prefatory 
Notice by Prof. Metpota, F.R.S 
| London: E. & F. N. SPON, 125 Strand. New York : 12 Cortland Street. 


Instrument Company, Cambridge. 
Address all communications “ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 











_ MEAD INGTON = 


SIMPLE 
BUT 
EFFECTIVE 


te 


MCLEOD’S 


SUNSHINE RECORDER. | 


| 


This ingenious instrument, which is theinven- | 


tion of Prof. McLeod, F.R.S., of Cooper’s Hill 
The 


The sphere | 


is mounted on a slide provided with rack and | 
PRICE £6 I5s. 
Further Particulars on Application to the 
Maker, 
JAMES J. HICKS, 
8,9, & 10 Hatton Garden, London, E.C. 


pinion for focussing the image of the sun on 


tallic camera, opposite to the lens of which is a 
the sensitised paper placed in the base. 


thin glass sphere silvered inside. 
the observer kas merely to place the instrument 


College, Staines, consists of a cylindrical me- 
instrument must be placed with its vertical 
plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
makes an angle with the horizontal equal to 
the latitude of the place at which it is set up. 
The support is constructed to suit the latitude ; 
in the meridian. 
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NEW WATER MOTOR 
mical and Physical Laboratories, and 
Amateurs’ Workshops. 
For Dentists and Medical Electricians. 
Drilling ; Driving Static and Magneto-Electric Machines.| 
PRICES £1 16s. Od. and £2 10s. Od. 


Full Particulars upon Application. 


For 


Che 


\ 


| 
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\ large variety of Wimshurst Influence Machines in Stock. 


Catalogues Free upon Application, 


22 GARRICK ST., COVENT GARDEN, W.c, 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


G. Barrett, J. W. Dous Las, W. W. Fowter, M.A., F.L.S., 
McLacutan, F.R.S., E. Saunvers, F.L.S., and 
a. T. STAINTON, F.R.S. 


This Magazine, commenced in 18 





Edited by C. 
R. 


| 


64, contains standard articles and notes | 


yn all subjects connected with E ntomology, and especially on the Insects of | 


the British Isles. 
Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


N.B.—A Second Series was commences 


1 with the Number for January 1890. 


Excellent Copies of the actual, natural Handwriting, al:, 
of Drawings, Music, even of elaborate Sketches, Pro. 
=e es, Pians (up to Double-Elephant size), Shorthand, anc 

ype-Writing, are easily, quickly, and cheaply produced by the 





AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street. Manchester 





H HOLLOWAYS PILLS |e 


MEDICINE 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
_ and is unequalled in Complaints incidental to Females. 


SUBSCRIPTIONS TO “NATURE.” 
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Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, SFRAND, W.C. 
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WORTHIES 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN, 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
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SIR JOSEPH DALTON HOOKER. 


LOUIS PASTEUR, 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. each 
or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, 
Cheques and Money Orders payable to MACMILLAN & CO., 


OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS, 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
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MACMILLAN & CO.'S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 
A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 


TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. Crown 8vo. 


*,* A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so much 








info eres om on the sul sbject as may be of service to students of other but allied branches. 


Crown 8vo, Cloth, 10s. 6d. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc, 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—‘‘ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication. The former has now a thoroughly trustworthy 
laboratory guide to place in the hands of pupils, and the latter has a hand-book in his own language to which he can refer with 
confidence in his search after a sound knowledge of plant morphology. We conclude as we ‘began by heartily welcoming the 
volume. We envy a student commencing to’ work with such a guide, and we are greatly mistaken if its effect is not very rapidly 
felt in the botanical teaching of the country.’ 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 

SATURDAY REV/IE W:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 

of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
eaching suffers especially by the opening up of royal roads.’ 


NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Crown 8vo, Cloth, 7s. 6d. 
PAPERS ON NAVIGATION. By Sir Witt1am Tuomson, LL.D., P.R.S., 
F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College, 
Cambridge. [Popular Lectures and Addresses, Vol. III. 
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NEW EDITION OF VOL. I. 
New and Revised Edition, Crown 8vo, Cloth, 7s. 6. 


THE CONSTITUTION OF MATTER. By Sir Wititam Tuomson, LL.D., 


P.R.S. With Illustrations. [Popular Lectures and Addresses, Vol. I. 


NEW [MATHEMATICAL SCHOOL BOOKS. 
18mo, Cloth, 1s 


RIDER PAPERS ON EUCLID. BOOKS I. ann II. Graduated and Arranged 
in Order of Difficulty, with an Introduction on Teaching Euclid. By RUPERT DEAKIN, M.A., Balliol College, Oxford 
Head Master of King Edward’s School, Stourbridge. 


BOOKS I, axp Il, SEPARATELY. 
18mo, Is. 
CHE ELEMENTS OF EUCLID. BOOKS I. anp II. By I. TopuuntTer, 
ap Globe 8vo, Cloth, 25. 6d. 


[THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 


Author of ‘* Arithmetic for Schools,” ‘* Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” &c. 


Globe 8vo, Cloth, 2s. 6d. 
ELEMENTARY LESSONS IN SOUND, LIGHT, AND HEAT. By D. E. 


JONES, B.Sc., Professor of Physics in University College, Ww ales, Aberystwith, Author of ‘‘ Examples in Physics,” &c. 
W ith Illustrations. 


+ is hoped that t 0k will be found useful, not only in schools, but generally among candidates for the elementary stage of the Science ana 


1 Depertmtees foie tion, or for London Uniz erst ity Matric ulation. 
Globe 8vo, Cloth, 2s. 6d. 


CHE PROGRESSIVE EUCLID. BOOKS]. anpII. With Notes, Exercises 


and Deductions. Edited by A. T. RICHARDSON, M.A., Senior Mathematical Master at the Isle of Wight College ; 
formerly Scholar of Hertford College, Oxford. _ Mustrated, 


SCOTSMAN :—* A capital Euclid to begin on.’ 
MACMILLAN AND CO., LONDON. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 
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Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst many unsolicited Testimonials the 
following has been received by the maker:— 
































Prices FROM 

£5 to £7. 
s 

B penne EDINBURGH, May 31, 1889. 
Dear S1r.—I have just returned 

from a six weeks’ stay at the Ben 

Nevis Observatory,and while there 

had an opportunity of test- 


Aneroid. The result has 
been most satisfactory, the 
extreme efror noted heing 
§ only about yA, of an inch. 
MN During my stay at the Ob- 
i servatory the Aneroid was 
W frequently tested by taking 
it down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
results obtained speak vol- 
umes for the high class 
workmanship and great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) R.C. Mossman, 
F.R.M,.S., Observer. 
Scott. Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritisk Medical Journal. 


BECK’S 


£2 2s. to £5 5s. 

















Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, [i 
well-finished Instrument. wi ite 


R. & J. BECK, 68 Cornhill, London, E.C. 
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Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


*«If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 


| field, is the best adapted for general use. 


The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 


Jying either 10, 15, 20, or 30 diameters, 18s. 6d, each power. 


Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OprTiIciANs AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEER, 
HOLBORN VIADUCT, E.c. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price gs. 6. 
‘elephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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MUSEUMS’ ASSOCIATION. 


The ANNUAL MEETING of this ASSOCIATION will be held in 
CAMBRIDGE on JULY 7, 8, and 9 
PRESIDENT : 

J. WILLIS CLARK, M.A. (Superintendent of the University Museum of 
Zoology and Comparative Anatomy, Cambridge, and Registrary of the 
University). 

GENERAL SECRETARIES? 
H. M. PLATNAUER, B.Sc. (York). 
T. J. MOORE, Cor.M.Z.S. (Liverpool). 
Locat SECRETARY AND TREASURER 
S. F. HARMER, M.A. (Fellow of King’s College). 
For Particulars apply to H. M. PiatNaver, The Museum, York. 


UNIVERSITY OF GLASGOW. 


THE JOHN ELDER CHAIR OF NAVAL ARCHITECTURE 
INCLUDING MARINE ENGINEERING). 
Owing tothe death of the late Occupant, the Ch 1air is now Vacant. 
dates intending to apply for the Vacancy are invited to lodge with the 
Secretary of the University Court, Mr. ALAN & CLAPPERTON, 
Regent Street, Glasgow, 20 Printed Copies of their Applications and any 
Relative Testimonials on or before AUGUST 31 Next. 


THE YORKSHIRE COLLEGE, LEEDS. 
Applications will be received up to JULY 4 
ments in the Department of Chemistry :— 
(1) ASSISTANT LECTURER IN ORG 
DEMONSTRATOR, at a Stipend of £200 
TOR, at £80 a Year. 
Further Particulars may be obtained from the Se 





for the follow.ng Appoint- 


ANI 
a Year ; 


C CHEMISTRY AND 
(2) DEMONSTRA- 





RETARY. 
THE YORKSHIRE COLLEGE, LEEDS. 
Applications are invited for the App inte ent of LECTURER ON 
SANITARY ENGINEERING. Stipend £ and certain Fees. The 





Tenure of the Lectureship will be compati 
wk. 
Further Particulars may he « 


ble with Private Professional 


»btained from the SECRETARY. 


UNIVERSITY OF CAMBRIDGE. 
DEMONSTRATOR IN 


invited for the App 

Department of MECHANISM 

Salary. £1; 
Applications to be 


ENGINEERING, 
rent of DEMONSTRATOR in 
APPLIED MECHANICS. 


Applications ar: 


the 





Idressed to Prof. Ew Cambridge 











UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


An ASSISTANT LECTURER and DE M INSTRATOR in BIOLOGY 
will be required next Session. Duties mainly B tanical. 
._ Detaile can be obtained m Pr f. AixswontH Da 
hould | JULY: 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Pr 
for the Ceaien. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 








1s, to whom applica- 
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ST. THOMAS’S HOSPITAL MEDICAL | 


SCHOOL. 


| Mathematical, 


The post of DEMONSTRATOR of PHYSIOLOGY is now Vacant. 
Salary, £100. | 
App pn ons, with Testimonials, to be sent to the Dean not later than | 
JUL 
E. NETTLESHIP, Dean 





HANLEY PUBLIC FREE LIBRARY. 


ASSISTANT TEACHER wanted for the SCIENCE CLASSES 
Salary, £50 per annum. 
Applications (endorsed “Science Teacher”), stating Age and Qualifica- | 





on or before WEDNESDAY, JULY 1891. 
A. J. MILWARD, Chief Li 


tions, to be sent to me 


brarian. 


Free Library, June 23, 1591. 


TWO ENTRANCE SCHOLARSHIPS in 


NATURAL SCIENCE, of the value of 125 Guineas (ic. a Free 
idmission) and £60, are awarded annually in O¢ TOBER at Sr. 
Tuomas’s Hospirat MEDICAL Scho . L n, S.E 





For Particulars, apply to Mr. G. Renvie, Medical Secretary. 
x NETTLESHIP, Dean. 
. H. MAKINS, Vice-Dear 
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NOTICE OF REMOVAL 


FROM 


BIRMINGHAM TO MALVERN 


Of Tuomas Bo.ton’s Agency for the Supply of Specimens of “ Pond-life ” 
for the Microscope. 

NEW ADDRESS— 

T. E. BOLTON, FARLEY ROAD, MALVERN LINK. 

Volvox globator, Closterium lunula, Brachionus rubens, Plumatella repens, 
and other beautiful living objects now available. Amoeba, Protococcu- 
Vorticella, Hydra, &c., for use in the study of Biology. 

Specimen Tube, One Shilling, Post Free. 
SERIES OF 26 TUBES FOR ars. 
List Free. 


NEWTON'S ELECTRIC LANTERNS, 


Single, Double, and Triple, as made for the Royal Institution of Great Britain, 
the Roval Dublin Society, Oxford and Cambridge Universities, &c., &c 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


The Author of ‘‘ Optical Projection” says of this Lantern The most 
complete, convenient, and powerful instrum:nt for scientific demonstration 
with which | am acquainted.” 
he Author of ** The Book of the Lantern”’ 
and perfect projection apparatus ever devised.’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS 


of the Highest Quality for Oil and Limelight. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY. PHYSIOLOGY, PHYSICAL 
GEOGRAPHY, BACILLI, &c 
d Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 
SCIENTIFIC AND PHYSICAL APPARATUS 


OF EVERY DESCRIPTION. Catalogue, 144 pp., 6d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and the Government, 
By Speciat AprpoINTMENT 
to the Royal Instituticn of Great Britain and the Science and Art 
Department, 


3 FL EET STREET, LONDON. 


KING, MENDHAM, & Co., 


Electrical Sasinenee 


AND 


Manufacturing Electricians. 


Speciacities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, SixTH EpITION, 
Post Free, 6d, 


says :—“* The most comple:e 


Lilustrat. 















Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE. HOLBORN, LONDON, W.C. 
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Sale bp Auction. 


THE CELEBRATED, EXTENSIVE, CHOICE, AND VALUABLE 
COLLECTION OF SHELLS FORMED BY THE LATE 
SIR DAVID W. BARCLAY, BART. 


MR. J. C. STEVENS has been favoured 
with instructions to Sell by Auction, at his Great Rooms, 38 King 
Street, Covent Garden, on MONDAY, JULY 6, and three following 
days, at half-past 12 precisely each day, the entire celebrated, extensive, 
and valuable Collection of Shells formed by the late Sir Davip W. Bar- 
cay, Bart., together with the Cabinets and the Conchological Library, 

without the least Reserve. The Collection contains nearly all the great 
rarities. and is especially rich in Conus, Cyprea, Oliva, Mitra, Strom- 
bus, Helix, and Cyclostoma, &c., and includes many tyfe specimens, 
some of which are unique. The late owner was for upwards of half a 
century forming the above, during which period he was constantly 
acquiring the best specimens obtainable. and his undoubted good judg- 
ment enabled him to form the grand Collection (30,000 fine specimens) 
now offered for public competition. 


On view the SaturJay prior, ro till 4, and Mornings of Sale, 
and Catalogues Lad. 


N.B.—The entire Collection will be offered at this Sale, no specimens 
having been disposed of privately. 


ON SALE BY MACMILLAN AND BOWES, 








CAMBRIDGE. 
ARAGO, F. (Euvres. 17 Vols., 8vo, 1861-62, £3 3.. 
A-tronomie, 4 Vo's.; Notices Scientifiques et Biographiques, 8 Vols. ; 


ME noires Scientifiques, 2 Vols. ; Voyages Scientifiques ; Mélanges; Tables. 

CAMBRIDGE ASTRONOMICAL OBSERVATIONS 
made at the Cambridge Observatory in the Years 1536-42, 1844-45, 
1849-60. By Prof. JAMES CHALLIS. 1o Vols., 4to, Boards, 30s. 


GREENWICH. Astronomical Observations made at the 
Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s 


GREENWICH. Results of Astronomical Observations, 
1859-30. 22 Vols., 4to, 42s. 

NATURE. A Weekly Illustrated Tournal of Science (with 
all the Portraits) Vols. XIV. to XXXV., in rz Vols., Half-calf; 
XXXVII. and XXXVIIL., and a portion of XXXIX. in Numbers. 
1876-79. £6 6s. 

This Copy contains all the Portraits of Scientific Worthies published 

during 1876-7 

TAYLOR’ $ SCIENTIFIC MEMOIRS, selected from 
the Transactions of Foreign Academies of Science and Learned Societies, 
and from Foreign Journals. First Series, August 1836 to September 
1852. 5 Vols., Half-calf. New Series, Natural History, Parts 1-4; 
Natural Philosophy, Parts 1-4 (pub. £6 ros. in parts), £5 10s. 

A Complete Set of this valuable Work. 


In Three Volumes, Price £2 2s. each. Vols. 


| Just published. New Volume of the “‘ Finsbury Technical Manuals,’*® with 
Illustrations. Crown 8vo, Cloth, 3s 


PRACTICAL WORK IN ORGANIC CHE- 
MISTRY. By F. W. STREATFEILD, F.LC., Demonstrator ot 
Chemistry at the Finsbury by shnical College. With a Prefatory 
Notice by Prof. Metpota, F.R 


London: E. & F. N. SPON, 125 Strand. New York: 12 Cortland Street. 


Now Ready, Paper Wrapper, 8vo, Price 1s. 


CONSTANCE NADEN AND HYLO- 
IDEALISM. A Critical Study. By E. COBHAM BREWER, 
LL.D., Author of ‘* Dictionary of Phrase and Fable,” ‘‘ The Reader's 
Hand-book,”’ ** Historical Nute-book,”” &c. Annotated by R. Lewins, 
M.D. 


BICKERS & SON, 1 Leicester sanstin London, W.C. 


— WILLIAM BANKS, | 


OPTICIAN, 





Astronomical Telescopes. Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 


SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 


On the rst of every Month, Price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Soutn, F.E.S., 
With the Assistance of 


H. W. Bates, F.L.S., F.E.S., &c. 
T. R. Britups, F.E.S. Dr. D. SHarp, ar 
W. Lucas Distant, F.E.S. &c. G. H. Verratt, F. 
Epwarp A. Fitcu, F.L.S., F.E.S. W. Warren, M.A. 
Martin Jacosy, F.E.S. J. J. Weir, F.L.S., 
J. H. Leecu, B.A., F.L.S, F.E.S. F. B. Wurre, M.D., 





There are frequent Lithographed Plates by the best Entomological 
Artists, and occasional Woodcuts. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden. 


I. and IL. Just Published. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., 


Professor of Chemistry in the Royal College of Science, London ; 


ASSISTED BY EMINENT CONTRIBUTORS. 


CHEMICAL NEWS :—* Will be universally appreciated by technical and manufacturing chemists.” 
FOURNAL OF SOCIETY OF CHEMICAL INDUSTRY :—* The list of the names of contributors and the selection 


of their subjects inspires confidence at once.” 
IRON AND STEEL TRADES FOURNAL :— 
post:d in the subjects with which he has to oo r 
CHEMICAL TRADE FOURNAL :— 
down to as recent a date as it is well-nigh mate to achieve. . 


‘We are much pleased with the work. 


** Should be in the hands of every manufacturer who wishes to be well 


Descriptions of processes are brought 
. Will form a handy book of reference for years to come. 


SIR H. E, ROSCOE in NATURE :—*‘ It is probable that this volume will have even a larger sale than that of the corre- 
sponding ‘ Dictionary of Pure Chemistry,’ and, as with that important work, so with this, the public may well be congratulated on 


Possessing such a valuable book of reference so creditable to all concerned in its production. 


An examination of the important 


articles written by specially-qualified contributors indicates that each subject is “— up to the level of the present state of our 


knowledge. . . 
of Theoretical Chemistry. 


>” 


. Isa welcome addition to our scientific books of reference, and forms an admirable companion to * Watts’ Dictionary 


London: LONGMANS, GREEN, & CO. 
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EDWARD STANFORD’S LIST. 


Just Published, Demy 8vo, Cloth, 3s. 6¢.; Paper Wrapper, 2s. 6. 


A GUIDE TO THE CHOICE OF BOOKS. 
For Students and General Readers. By ARTHUR H. D. ACLAND, 
M.P., Honorary Fellow of Balliol College, Oxford. 

** There can be no question that it will be of service to anyone who needs 
to have at his hand information as to the price, the publ’shers, the authors, 
and the subjects of books of acknowledged reputation in all departments of 
literature. The book will be useful to librarians and to reading clubs, while 
its elaborate apparatus of reference and the correctness of its information 
serve many of the purposes of a digest of the publishers’ lists.” —Scotsman. 


Demy 8vo, Cloth, ras. 6d. net. 


GEOLOGICAL EXCURSIONS, 1860-1890. 
A Record of the Excursions made by the Members of the Geologists’ 
Association. Edited by ‘I. V. HOLMES, F.G.S, and C. DAVIES 
SHERBORN, F.G.S. With Maps and numerous Illustrations. 

“The very best ficld manual of British geology yet issued "—Science 

Gossip. 


TWO-SHILLING COUNTY GUIDES. 


Feap. 8vo, Cloth, with Maps and Plans. 
Bedfordshire. By A. i Foster. London (Round about). By 
3 


Cambridgesbire, y A. G. the Rev. W. J. Lorrie. 
Hit. London (Through). By the 
Channel Islands. By UG. P. Rev. W. J. Lortir. 
Bevan. Norfolk. By Wa.rer Rye 
Cornwall. By W. H. Tre-| Somersetshire. by R. N. 
GELLAS. Worth. 
Derbyshire. By R. N. Worrn. | Suffolk. By Dr. J. E. Tavior. 
Devon, North. By R. N.| Surrey. By G. P. Bevan and 
Worth. | R. N. Wort. 
Devon, South. By R. N./| Sussex. By G. F. Cuamsers. 
Wortn. Warwickshire. gy «6G. 
Dorsetshire. By R. N. Worrtn. 3EVAN. 
English Lake District. By | Wiltshire. 


By R. N. Wortn. 
Worcestershire. By R. 
Worva. 


H. I. JENKINSON. 
£ssex. By E. Wacror. 


iN. 


Gloucestershire. By R. N.| Wye (The) and its Neigh- 
ORTH. bourhood. ByG. P. Bevan. 

Hampshire. By G. P. Bevan Yorkshire (East and North 

and R. N. Wortu., Ridings). By G. P. Bevan 
Hertfordshire. By A. Jj. and R, N. Wort. 

Foster. Yorkshire (West Riding). 
Kent. ByG. P. Bevanand R.N. | By G. P. Bevan. 

Worth. 


Norway. Willson’s Handy Guide. New Edition, Revised 
to 1891. Seven Maps, Limp Cloth, 5s. WILLSON’S HANDY MAP 
OF NORWAY. 2s. 

German Rivers. Camping Voyages. 
DONELL. Twenty Maps, Cloth, tos. 6d. 


By ARTHUR A, MAc- 


STANFORD’S GEOLOGICAL MAPS. 


BRITISH ISLES—GEOLOGICAL MAP OF THE 
BRITISH ISLES. BySir ANDREW C. RAMSAY, LL.D., F.R.S., 
late Director-General of the Geological Surveys of the United Kingd »m. 
Scale, 11} miles to an inch; size, 50 inches by 58. On 4 Sheets, 32s. ; 
Mounted in Case, or on Roller, Varnished, 42s. 

BRITISH ISLES: STANFORD’S LONDON ATLAS 
GEOLOGICAL MAP, prepared from the National Surveys by 
EDWARD BESI. Scale. 28 miles to 1 inch; Size, 22 inches by 26. 
Sheet, 10s. 6d. ; Case, 12s. 6¢.; Rollers, Varnished, 15s. 

ENGLAND and WALES.—GEOLOGICAL MAP of 
ENGLAND and WALES. By Sir ANDREW C. RAMSAY, LL.D., 
F.R.S. Scale, 12 miles to an inch: size, 35 inches by 42. Fourth 
Edition, with Corrections and Additions. In Sheet, £1 5s. ; Mounted, 
in Case, £1 10s. ; on Roller, Varnished, £1 12s. 


ENGLAND and WALES.—GEOLOGICAL SUR- 
VEY MAP. This Survey, on the scale of 1 inch to 1 mile, will be com- 
pleted in 110 divisions, of which 103 are published. 5r of these divisions 
are printed in single sheets, size 40 inches by 27, at prices varying from 
8s. 6d. to 4s. ; the quarter sheets are 3s. or us. 6d. each. Index Map, 
showing the divisions of the sheets (which are the same as those of the 
old 1-inch Survey) and the area published, with price list, post free for 
1d. stamp. 

The Official Catalogue of Geological Maps, Sections, and Memoirs of 
Great Britain and Ireland, corrected to 1891, post free, for rs. 2d. 
LONDON and ENVIRONS.—GEOLOGICAL MAP 

of LONDON and its ENVIRONS. Scale, 1 inch to 1 mile; size, 
24 inches by 26. Compiled from various authorities by J. B. JORDAN, 
Assistant fall of Mining Records, and Printed in Colours exhibiting 
the Superficial Deposits. Folded in Cover, 5s.; Mounted, in Case, 
7s. 6d.; on Roller, Varnished, 9s. 

IRELAND.—GEOLOGICAL MAP of IRELAND. 
By EDWARD HULL, M.A., F.R.S.. Director of H.M. Geological 
Survey of Ireland. This Mapis constructed on the basis of the Ordnance 
Survey, and Coloured Geologically. Scale. 8 miles t» an inch ; size, 

rinches by 38. On Two Sheets, 25s.; Mounted in Case, 30s.; on 
Roller, Varnished, 32s. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street. 


Sole Agent in England and Wales for the Sale of the Ordnance and 
Geological Survey Maps. 








MR. MURRAY’S 
FOREIGN HAND-BOOKS. 


MU RRAY’S HAND-BOOK DICTIONARY: 

English, French, and German. A small oblong volume, 

bound in leather. 16mo. 6s. 

This work contains a large number of colloquial words and 

expressions, especially adapted to the requirements of travellers, 
and not included in ordinary Dictionaries. 


TRAVEL TALK: English, French, German, 


and Italian. 16mo. 3s. 6d. 


* * 


HOLLAND AND BELGIUM. Map. 6s. 


THE RHINE and NORTH GERMANY. Map 
and Plans. Ios. 
TSOUTH GERMANY. Maps and Plans. 12s. 


*SWITZERLAND. Savoy and PiepMont, the ITALIAN 
LAKES, DAUPHINE, &c. Maps and Plans. In Two 


Parts. 10s, [Jn Fuly. 

FRANCE, Part I. Normanby, Britrany, Tov- 
RAINE, LIMOUSIN, the PYRENEES, &c. Maps and Plans. 
75. 6d. 

FRANCE, Part II. CENTRAL FRANCE, the 
FRENCH ALps, ALSACE, LORRAINE, &c. Maps and 
Plans. 75. 6d. 

RIVIERA. Maps and Plans. 5s. 


PARIS AND ITS ENVIRONS. 


16mo. 35. 6d. 
THE MEDITERRANEAN. Maps and Plans. 21s. 
ALGERIA AND TUNIS. Maps and Plans. 
SPAIN. Maps and Plans. 20s. 
PORTUGAL. Map and Plans. 12s. 


*NORTH ITALY, THE RIVIERA, VENICE, Xc. 
Maps and Plans, Ios. [la Fuly. 


TCENTRAL ITALY AND FLORENCE. Maps 


and Plans. 10s, 


ROME AND 


Plans. 10s. 


TSOUTH ITALY AND NAPLES. 


12s. 
tEGYPT. 
GREECE. 
245. 
tTURKEY IN ASIA. 
DENMARK. Maps and Plans. 6s. 
SWEDEN. Maps and Plan. 6s. 
tNORWAY. Maps and Plans. 
RUSSIA. Maps and Plans. 
BOMBAY. Map and Plans. 15s. 
MADRAS. Maps and Plans. 15s. 
BENGAL and BRITISH BURMAH. Maps and 


Plans. 20s. 


PUNJAB, WESTERN RAJPUTANA, KASHMER, 


Maps and Plans. 


I25. 


ITS ENVIRONS. Maps _ and 
Maps and Plans. 


Maps and Plans. 


In Two Parts. Maps, Plans, and Views. 


Maps and Plans. 


18s. 


SINDH, &c. Map. 15s. 
HOLY LAND. Maps and Plans, 20s. 
*,* Map oF PALESTINE. Ina Case. 125. 


+New Epitrions Now 
NEw EDITIONS IN THE PREss, 


*NEw EpITIONS NEARLY READY. 
READY. 


JOHN MURRAY, ALBEMARLE STREET. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, June 25. 
Cuemicat Society, at 8.—Extraordinary General Meetinz. 
FRIDAY, June 26. 

Puvsicat Society, at 5.—The Construction of Non-Inductive Resistances : 
Prof. W. E. Ayrton, F.R.S., and T. Mather.—The Influence of Surface- 
Loading on the Flexure of Beams: C. A. Carus-Wilson.—On Pocket 
Electrometers: C. V. Boys, F.R.S.—Oa Electrification due to the Con. 
tact of Gases with Liquids: J. Enright. : 

RovaL INSTITUTION, at 9.—Faraday Commemoration Lecture: Prof. 
Dewar, F 

SATURDAY, June 27. 

Rovat Botanic Society, at 3.45. 

MONDAY, June 29. 

Rovat GEOGRAPHICAL Society, at 8.30.—The Yoruba Country, West 
Africa: Alvan Millsom.—Journey through Gazaland with Gungunhana’s 
Envoys: Denis Doyle. 

WEDNESDAY, Jvty i. 

ENTOMOLOGICAL SOCIETY, at 7. 

FRIDAY, Jury 3. 

Geo.ocists’ AssociaTrion, at 8, 


“THE VERTEBRATE FAUNA OF SCOTLAND. 


Fourth Volume. 


A VERTEBRATE FAUNA of the ORK- 
NEY ISLANDS. By T. E. BUCKLEY, B.A., F.Z.S., and J. A. 
HARVIE-BROWN, F.R.S.E., F.Z.S. ne Volume. Small 4to. 
Illustrated with Photogravure Plates from Drawings by J. G. MILtats, 
as well as from Photographs taken specially for the Book. Price 30s. 

[Now Ready. 











Third Volume. 


THE BIRDS OF IONA AND MULL, and 
other Natural History Notes, 1852-70. By the late HENRY DAVEN- 
PORT GRAHAM, and Edited by J. A. Harvie-Brown, F.Z.S , &c. 
Illustrated from the Authors’ Sketch-books. One Volume. Small 4to. 
Price 21s. net. 

‘There is a freshness and originality about them which makes them 
extremely pleasant reading.””"—Fiedd. 

“‘In the seclusion of the ‘sacred island,” even now invaded by the 
tourist for only a brief season, Graham had not merely ample opportunities 
for studying natural history, but also leisure for thinking. Consequently, 
the book is full of original suggestions, derivations of words, scraps of folk- 
lore, &c.”"—A theneum. 

‘If Captain Marryat, instead of devoting his time after leaving the service 
to writing novels, had wandered off to a desolate island and turned wild- 
fowler and ornithologist, he might well have written such a book as that 
which the literary executors of the late H. D. Graham have issued under the 
sober title of ‘ The Birds of Iona and Mull.’”"—Sfectator. 





Second Volume. 


A VERTEBRATE FAUNA ofthe OUTER 
HEBRIDES. By J. A. HARVIE-BROWN, F.R.S.E., and T. E. 
BUCKLEY. F.Z.S. One Volume. Small 4to, with Maps and Plates. 
Only a very few Copies remaining at 63s. net. 

“Tt is rarely, indeed, that a book comes before us which promises so little 
and gives so much as the delightful volume which Messrs. Harvie-Brown 
and Buckley have dedicated to the Outer Hebrides.” —Saturday Review. 





Edinburgh : DAVID DOUGLAS, 1o Castle Street. 


“Our Country's Flowers” should be in every house for study and refer 
ence, and an unfailing companion out of doors, as by its means every one 
of the flowering plants of Great Britain may be identified, and fixed 
indelibly on the memory. 


OUR COUNTRY’S FLOWERS, 


AND 


HOW TO KNOW THEM. 
A Complete Guide to the Flowering Plants of Great Britain, 


By W. J. GORDON, 
With an Introduction by the Rev. GEORGE HENSLOW, M.A., F.L.S., 
F.G.S. 


Illustrated by Joun ALLEN with over Twelve Hundred Examples in 
Colour and Outline. 

Crown 8vo, 160 pp., 33 Groups containing over 500 Specimens in Chromo- 
lithography, and more than 700 Illustrations in Outline. Cloth, Lettered, 
Price Six Shillings. 

DAY & SON (25 Years Lithographers to the Queen), 21A Berners Street, 

ndon, 


SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Limited. 





NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘‘Is bad sight on the increase?’ is answered by A. 
Fournet with much common sense.” 

Homeopathic Review :—“1f you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’” 

(15 Stamps, from the Author.) 
Instrument Company, Cambridge. 

Address all communications ‘“ Instrument Company, 

Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d, 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


From WALTER SCOTT'S LIST. 
THE CONTEMPORARY SCIENCE SERIES. 


Crown 8vo, Price 3s. 6d. Cloth ; Half Morocco, 6s. 6d. 





LATEST VOLUMEs. 
BACTERIA AND THEIR PRODUCTS. 
By Dr. SIMS WOODHEAD. 


Includes a full discussion of the causes of Hydrophobia, Cholera, 
Diphtheria, and Consumption, dealing especially with Dr. Koch’s discovery. 
Copiously Illustrated. 


THE EVOLUTION OF MARRIAGE. 
By Prof. CH. LETOURNEAU. 


An ethnographical summary of the facts regarding the origin and growth 
of marriage and the family, with hints as to its probable evolution in the 
future. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


7 Post Free for Four Stamps. 

Natural History Book Circular (No. 108) 
Important Works for Sale on 
CRYPTOGAMIC BOTANY: 
Desmids and Diatoms; Alge#; Characez and Conferve ; Lichens; Fungi ; 


Mosses and Hepaticz ; Ferns ; Botanical Microscopy; Fossil Plants. 
1000 Works. 





WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 





Dr. Andrew Wilson's New Book. 


GLIMPSES OF NATURE. 


By DR. ANDREW WILSON, F.R.S.E., &c. 


With 35 Illustrations, Crown 8vo, Cloth Extra, 3s. 6d. 


* Brief and entertaining, the light and chatty style of the writer does 
not by any means indicate a dilettante knowledge of the subjects with 
which he deals. . . . It indicates rather a familiarity with the ways «f 
Nature which can only be acquired by long and devoted observation of al! 
her moods, quickened by the training of an expert. The book is bound to 
become popular.”—Glasgow Herald. 


London: CHATTO & WINDUS, 214 Piccadilly. 
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JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL 


LECTURERS, MUSEUMS, &c. EVERY REQUISI‘E FOR 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 
'IONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 


S'tUCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specim:ns, &c., with Prices. Also 


New Lists of Rare Minerals, Rock Specimens, Geological Apparaius, 
Collections, Hammers, and Microscopic Sections of Rocks 


And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, Firzroy SQUARE, LONDON, 








MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phytitic Basalt, Lion’s Haunch, Edinburgh ; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Piknite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Penasy!l- 
vania ; a Siliceous Rock with a perfect oolitic structure. 

1s. 6@. each; extra large Sections, 1s. 9¢. and 2s 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGvues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass) and Micro- 
c-vers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer S:raps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6¢. and 25s. Collections for agricultura! students, 
farmers, land prospectors, and others, as supplied to the RovaL AGricuL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recen ly 
received :—Ores of Iron, Nickel, and Cobalt, from Norway and Australia, 
aad small specimens of Queensland Opal and cut New Zealand Jade 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 


Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 194 X 19 X 3, similar in design 
to the late Dr. Percy’s 

















LESSONS GIVEN. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 


COLLECTIONS PURCHASED. 





All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 


HUGH FULTON, Dealer in Recent Shells, 


89 FutnHam Roap, Lonpon, S.W. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum 


Contents:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.—Botanical News.— 
Proceedings of Societies. 

Subscription for One Year, payable in advance, 12s. 


NEWMAN, & CO., s4 Hatton Garden, E.C. 


Price 1s. 34 


Londua: W-ST 


COLLECTIONS FOR STUDENTS, 


| Does not corrode Steel Pens. 


1 -—_—————— 


| SUBSCRIPTIONS TO “NATURE.” 


»  & 
NE ig ei 4 ele a 
com! ava, RULE LAE Eee 
De «ks awe < eee eo 
To the United States, the Continent, &c. :— 
|. SLR e eee e eee. 
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To India, China, and Japan :— 
\.... EERE eee ee 
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CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6¢. 9d. per —, after. 


One Eighth Page, or Quarter Column ... 0 18 
Quarter Page, or Halfa Column ..... 1 15 
Halfa Page, ora Column .......2. 93 8 
6 Ge 6 a wee eo we ee 6 
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Money Orders payable to MACMILLAN & CO. 


OFFICE : 29 BEDFORD ‘STRxst, STRAND, W.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flows easily from the Pen. 
Blotting-paper may be applied at the 


Iscleanly to use,and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. Barclay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; "and to be had of all Stationers. 


BEWLEY & DRAPER CAnkoh, Dublin. 


Excellent Copies of the actual, natural ‘Handqriting, ~ 
of Drawings, Music, even of elaborate Sketches, Pro- 
| eg Pians (up to Double-Elephant size), Shorthand, and 

Type Writing » are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


| on all subjects connected 


| 


Very fluid ink, used with ordinary pen and paper. Auto-Circulass 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, Londen, and 52 Princess Street, Manchester. 


IHOLLOWAY'S OINTMENT fretted 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


“THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, J. W. Dovctas, W. W. Fow.er, mo A., F.L.S 
R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S 


This Magazine, commenced in 1864, contains auntest articles and notes 
with Entomology, and especially on the Insects of 





the British Isles. 
Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 
. , : ee 
N.B.—A Second Series was commenced with the Number for January 159°- 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


SECOND EDITION OF MARSHALL’S PRINCIPLES OF ECONOMICS. 
Just Ready, Vol. I., 8vo, 125. 6d. net. 


PRINCIPLES OF ECONOMICS. 
By ALFRED MARSHALL, M.A., Professor of Political Economy in the University of Cambridge, Fellow of 
St. John’s College, Cambridge, sometime Fellow of Balliol College, Oxford. 2 Vols. 


Some Press Notices of the First Edition. 

7IMES :—‘* This great treatise on economic science bids fair to take for the present generation the place which Mill’s work 
took for the generation of forty years ago. It is a contribution of capital importance to the higher literature of economic science. 
. . » What is still more characteristic of the work is its wide command and felicitous application of ‘ curious facts,’ its searching 
analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and motive in their bearing oa 
economical problems.” 

OBSERVER :—‘*In a sense, Prof. Marshall's work is the most striking book of the season.” 

NATURE :—*‘ The uniformities of action resulting from such measurable motives may be regarded as the laws of motion in 
what Jevons called the mechanics of industry—a science which Prof. Marshall has cultivated with more success than any of his pre- 
decessors, owing to an unexampled combination of antithetical powers, the comprehensive grasp of mathematical reasoning, and 
the careful handling in detail of the observed facts. . . . We should like to dwell upon the practical importance of these concep- 
tions, But it is impossible here to analyze a work almost every page of which presents a new idea.” 

GLASGOW HERALD :—‘‘It is serious and thorough in the last degree ; there is not a vestige of slipshod reasoning in it, 
yet it is extremely readable, and the hardest-headed business man might find its suggestions of practical value.” 

MANCHESTER GUARDIAN:—‘“ The author has contrived, with a success which has not been approached since the 
appearance of Mill’s great work, to combine the accurate complexity of a technical treatise with the suggestive interest of a practical 
contribution to social science.” 

SCOTSMAN;—* There can be no question that it is the most important and valuable contribution to the general theory of 
political economy, whether in this country or abroad, since the publication of J. S. Mill’s ‘ Principles.’ But although the book is 
in many respects profoundly original, there is no affected straining after originality, or irritating and complacent exposure of the 
errors and defects of others.” 

ACADEMY :—* Advances the position of the science as it were by leaps and bounds.” 

POLITICAL SCIENCE QUARTERLY (Prof. J. P. CLARK) :—‘‘ Adding its own special contribution to the general 
result°of past and present thinking, it presents the science of economics as it stands to-day in a nearer approach to unity than has 
seemed to be possible.” 

ANNALS OF THE AMERICAN ACADEMY (Prof. J. H. Gipp1NnGs) :—‘‘It does for political economy in the last 
decade of the nineteenth century what Smith did in the last quarter of the eighteenth, and what Mill did after the discussion of two 
generations had apparently fixed the fundamental lines. It gathers and sifts the store of economic knowledge. _It reconstructs the 
whole body of doctrine on broader grounds, and in that new spirit at once more liberal and more severely scientific, that has 
characterized every department of thought in these later years.” 

SATURDAY REVIE IV :—* This book is, without doubt, among the most important contributions to political science made 


by English authors within recent times. . . . Mr. Marshall exhibits it as a true and living branch of politics, as the study not 
> > f P 

merely of the logical consequences of competition between wealth-seeking individuals, but of the wealth of nations in the fullest 

sense. . . . The result is that his book, without any sacrifice of scientific exactness, has a literary merit and a human interest 


which are exceedingly rare in works on the subject, and that the dangers of misapprehension and perversion are reduced to the 
lowest possible degree.” 
THE FIRST VOLUME OF A NEW SERIES OF ELEMENTARY COMMERCIAL CLASS-BOOKS, 
Globe 8vo, 3s. 6a. 
THE HISTORY OF COMMERCE IN EUROPE. By H. pe B. Gipins, M.A., 


Assistant Master at the High School, Nottingham. With Maps. 









«* This little work is an instalment of a series of books on Commer tal Educ , : growt z 
Commercial Education in our Higher Schools. Among t ts included will bx z , (eogra, 
ind care will be taken to make the series as thoroug hensive and usefut , “n f i pra 

mmerce that exhibits the growth and development o 7 z p author ha 
aimed at connecting the history of commerce with the growth of « 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 
A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. Crown 8vo, 

*.* 4 concise and elementary statement of the general principles of Crystallography, not intended as a complete treatis 

om on the subject as may be of service to students of other but allied branches 
Crown 8vo, Cloth, 10s. 6. 

LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 

F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 
NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6a. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O 


BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :-—*“ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication. We envy a student commencing to work with 
such a guide, and we are greatly mistaken if its effect is not very rapidly felt in the botanical teaching of the country.” 
ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 


MACMILLAN AND CO., LONDON, 
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NEW AND INTERESTING 


Microscopic Qsucets. 


eeeereeooe 


Special Set of 36 Objects arranged for Students s. d. 
for the Diploma of Public Health, as mentioned 
ad. Allan’s “‘ Aids to Sanitary Science "—in 

x 


ove . 500 
Sections of Spine of Echinus (E chinus escu- 
lentus + ~ 86 
Harvest Bug (Trombidium autumnale) « ove 16 
Blight of Grape Vine (Phylloxera vastatri: x, 
winged) oe eco ooo 30 
Complete Anatomy of Honey Beo—various parts 
Gacanted and laid out separately on one Slide... 6 0 
New Type Slide of Diatomacez—so different 
Species, with List of Names eve 10 6 


Diatomacez from St. Peter, Hungary—about 200 
Specimens on one Slide... ose 60 
New and very pretty Slide of Sponge Spicules, 
containing about roo Specimens from St. Peter, 
Hungary eee 26 
New Slide of Sponge “Spicules, containing about 
100 Specimens (Hyalonema mirabile) « 2 6 
Bacillus tuberculosis in Sputum + ove oe 3 0 
Do. of Asiatic Cholera oe én ove oa 30 
Do. anthracis in Section of Liver * 30 
Very Perfect Section across entire foot of Foetus, 
showing Ossifying Cartilage, &c. 3 6 
Section of Chalcedony—very Fine, for Polariscope I 
Section of Leaf of Hemp, showing Bast Cells— 
double stained eco ove wo 3s 
Entire Drone Bee “e oe ooo evo oo. 20 
Pee ee Ss 


CLASSIFIED LIST OF 40,000 FIRST-CLASS 
OBJECTS sent Post Free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 


Awarded Two Gold Medals, Paris Exhibition, 1889, 
and Twenty Gold and other Medals at various Inter- 
national Exhibitions. 


MANUFACTURERS OF 
Microscopes, Objectives, and 
Accessory Apparatus. 


HIGHEST QUALITY OF WORKMANSHIP. 
PERFECTION IN EVERY DETAIL. 


The SCIENTIST’S MICROSCOPE. 


A new largest size Instrument of most perfect con- 
struction, having many improvements and advantages 
not possessed by another Microscope. 


Full particulars and complete Illustrated Catalogue 
of Microscopes sent post Post Free on Application. 


313 HIGH HOLBORN, LONDON, W.C., 
AND 
251 SWANSTON ST., MELBOURNE, 
AUSTRALIA, 


ESTABLISHED 1837. 
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Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 0 
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NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEASE, 





56 CHARING CROSS ROAD, W.C. 


PERKEN, SON, & RAYMENT, 





5 99 HATTON GARDEN, 
London, E.C. 


CaTALOGUE FREE. 
Discount for the Trade 
and Profession. 


ESTABLISHED 18 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


TI 








Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


PR ashore ago. 
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Pictures 4} by 3} inches. 


30s. 


times. 
For Definition and Magnifying Power we invite intending Purchasers to test our 


Clear Definition. 
Large Field, 


Magnifying 64 Magnifying 25 


70s. 


times. 
Field Glasses against any in the World. 


Clear Definition. 
Good Pield. 
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» at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, June 25, 1891. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1131, VOL. 44.] 


THURSDAY, JULY 2, 1891. [PRICE 15 CENTS. 





Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


Sir Wm. Thomson's 


NEWTON & CO., | aa 3 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN. H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, PORTABLE 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 


By Special Appointment 

TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 

THE SCIENCE AND ART DEPARTMENT, 

MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE. 


ELECTROMETER. 


NALDER BROS. & 60., 


SCIENTIFIC 





ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 


Polariscopes, and Micro-Polariscopes of the highest quality. INSTRUMENT MAKERS, 


New Catalogue, including List of Lantern Slides, 4d. . 163RED LION STREET, 
OPTICAL PROJECTION. By Lewis WriGHT. Second — CLERKENWELL, LONDON, E.C. 


Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 


Experiments. TELEPHONE No. 6770. 


Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. rod. 
y 


NEWTON & CO., 3 FLEET STREET, LONDON. TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


LEECH’S PATENT NEGRETTI & ZAMBRA’S 
LANTERN MICROSCOPE, OPERA, RACE, & FIELD GLASSES 


\ OF EVERY DESCRIPTION. 























Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


= —— i Illustrated Price Lists posted free to all parts of the World. 
The most Perfect Instrument for the purpose for which it is NEGRETTI & ZAM BRA, 
intended. Price, with fine adjustment, £9. OrTIcIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
See Pamphlet Catalogue. HOLBORN VIADUCT, E.C. Py 
~ ce Branches :—45 CORNHILL; 122 REGENT STREET. 
ww. I. CHADW ICE, Photographers at the CRYSTAL PALACE. 





Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 


2ST. MARY’S STREET, MANCHESTER. Telephone No. 6583. Telegraphic Address : ** Negretti, London.” 
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MUSEUMS’ 


The ANNUAL MEETING of this ASSOCIATION will be 
CAMBRIDGE on JULY 7, 8, and 9. 
PRESIDENT : 
IS CLARK, M.A. (Superintendent of the University Museum of 
Anat omy , Cambridge, and Rezistrary of the 
Univ srsity). 


ASSOCIATION. | 


held in 


J. WILI 
Zoology and Comparative 


Hon. TREASURER: 
Alderman W. H. BRITTAIN (Sheffield). 
Ge aL SECRETARIES: 





H. M. PLATNAUER, B.Sc. (York) 


T. J. MOORE, Cor.M.Z.S. (Liverpool). 
Locat SECRETARY AND TREASURER: 
S. F. HARMER, M.A. (Fe aur of King’s College). 


For Particu . York 


BALLIOL COLLEGE,CHRIST CHURCH, 
TRINITY COLLEGE, OXFORD. 


NATURAL*SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


lars apply to H. M. Piatnaver, The Muse 





A combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 17, 1891 

Three S hol arships and Two Exhibitions will be offered, the Scholarships 
being worth £80 a year 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candid will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VERNon HARCOURT, 
Christ C h, Oxford. 

UNIVERSITY OF GLASGOW. 

THE JOHN ELDER CHAIR OF NAVAL ARCHITECTURE 

INCLUDING MARINE ENGINEERING). 

Owing he death of the late Occupant, the Chair is now Vacant. Candi- 
dates intendin 1g to apply for the Vacancy are invite d to lodge with the 
Secretary of the University Court, Mr. ALAN CLAPPERTON, gt West 
Regent St reet, G lasg ow, Pri nted K vies of Bat Applications and any 
Relative Testimonials on or before JULY 31 Next. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


The post of DEMONSTRATOR of PHYSIOLOGY is now Vacant. 
Salary I 
Appl licati 


JULY 





yns, with Testimonials, to be sent to the Dean not later than 


E. NETTLESHIP, Dean 





UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


Preparation | 


First in Agriculture Junior | 


An ASSISTANT LECTURER and DEMONSTRATOR in BIOLOGY 


will be required next Session. Duties mz — Botanical. 
Details can be obtained from Prof. Ainswortu D , to whom applica- 
tions should be sent onor before JULY 1 








TWO ENTRANCE SCHOLARSHIPS in 
NA TURAL SCIENCE, of the value of 125 Guineas (Ze. a Free 
nission) and £60, are awarded annually in OCTOBER at Sr. 
1s’s Hospirat MEpicat ScKoor, London, S.E. 
culars, apply to Mr. G. Renpie, Medical Secretary. 
E. NETTLESHIP, Dean. 


G. H. MAKINS, Vice-Dean. 


A GRADUATE (B.A., B.Sc., Hons., Lond.) 
THIS 


who has had 8 years’ Teaching “Experignce, Fea tires a Mastership in a 
F HOLLOWAYS PILIS — 


eve’s Library, Blackheath, 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a’ Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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NOTICE OF REMOVAL 
BIRMINGHAM To MALVERN 


Of Tuomas Botton’s Agency for the Supply of Specimens of “‘ Pond-life ” 
for the Microscope. 
a ert 
. BOLTON, FARLEY ROAD, MALVERN LINK. 
Volv ox rk bator, Clost terium lunula, Brachionus rubens, Plumatella repens, 


and other beautiful living objects now available. Amoeba, Protococcus, 
Vorticella, Hydra, &c., for use in the study of Biology. 


Specimen Tube, One Shilling, Post Free. 
SERIES OF 26 TUBES FOR ars. 
List Free. 


Sale bp Auction. 


THE CELEBRATED, EXTENSIVE, CHOICE, 
COLLECTION OF SHELLS FORMED 


SIR DAVID W. BARCLAY, BART. 


MR. J. C. STEVENS has been favoured 


with instructions to Sell by Auction, at his Great Rooms, 38 King 
J 


AND VALUABLE 
BY THE LATE 













Street, Covent Garden, on MONDAY, JULY 6, and three following 
days, at hz a ast 12 precisely e: a h day, the etire celebrated, extensive, 
- Collection of Shells formed by the late Sir Davip W. Bar- 

. te — with _ Cabinets and Conchological Library, 

t Reserve, The Collec tion contains nearly all the great 

cially rich in Conus, ¢ prea, Oliva, Mitra, Strom- 

wa, &c., and includes many fyfe specimens, 


The late owner was for upwards of half a 








century formi ng x the above, d iring which period he was constantly 
quiring the best specimens obtainable, and his undoubted good judg- 
oan enabled him te » form the grand Collection (30,0co0 fine specimens) 


now offered for public competition. 


On view the Saiiiniadie ro till 4, and Mornings of Sale, 
and Catalogues had. 
N.B.—The entire Collection will be offered at this Sale, no specimens 
havi ing been disposed of privately. 











MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 
Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 


drawers each, inside measurement of drawers 194 X 19 X 3, similar in design 
to the late Dr. Percy’ Ss. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


SECOND EDITION, THOROUGHLY REVISED, OF MARSHALL’S PRINCIPLES OF ECONOMICS. 
Just Ready, Vol. I., 8vo, 125. 6d. net. 


PRINCIPLES OF ECONOMICS. 


By ALFRED MARSHALL, M.A., Professor of Political Economy in the University of Cambridge, Fellow of 
St. John’s College, Cambridge, sometime Fellow of Balliol College, Oxford. 2 Vols. 


*,* A copy of the Second Edition will be supplied to any purchaser of the First Edition who forw —_. i s copy of the first edition together with 
rem te e for 7s. to Macmillan and Co. before September 30, after which date this offer will be withdrax 


Some Press Notices of the First Edition. 

TIMES :—‘‘ This great treatise on economic science bids fair to take for the present generation the place which Mill’s work 
took for the generation of forty years ago. It is a contribution of capital importance to the higher literature of economic science. 

. What is still more characteristic of the work is its wide command and felicitous application of ‘ curious facts,’ its searching 
analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and motive in their bearing on 
economical problems.” 

OBSERVER :—‘‘Ina sense, Prof. Marshall’s work is the most striking book of the season.” 

NATURE :—*‘ The uniformities of action resulting from such measurable motives may be regarded as the laws of motion in 
what Jevons called the mechanics of industry —a science which Prof. Marshall has cultivated with more success than any of his pre- 
decessors, owing to an unexampled combination of antithetical powers, the comprehensive grasp of mathematical reasoning, and 
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merely of the logical consequences of competition between wealth-seeking individuals, but of “the wealth of nations in the fullest 
sense. . . . The result is that his book, without any sacrifice of scientific exactness, has a literary merit and a human interest 
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sLAISHER, F.R.S., Fellow of Trinity College, Cambridge. 12s 

: . ° B A. ee: tor in Mat hematics at the Royal Military Academy, 
A Collection of Elementary Test-Questions in Pure Woolw.ch. Crowa 8vo. 35. 6d. 

AND MIXED MATHE aaTIC 235 with Anewers and Appendices on Woolwich Mathematical Papers for Admission into the 
thetic Div vision, and on umerical E juations by R ot 885-88. inclus di b 

Horn-r’s Method. By J. R. CHRISTIE. F.RS. Crown fvo. 8s, Gd EB eee See Wee, a, Stake, © =" 

Mathematical Papers. By W. K. CLirrorD. E lited by | Mathematical ehbnahs on Subjects included in the First 
"UCKER. n by STrevHEeN S and Second Divisions of the Schedule ‘of Subjects for the Cambridge 

= ce With an [ntroduction by H. J EPHEN Sirn, M.A. J 
Mathematical lripos ti xamination. gy JOSEPH tee 
HOLM4, U.Sc., late Profes ssor of Mathematics in the oyal Indian 
Examples for Practice in the use of Seven-Figure Engineering College, Cooper's Hill. New Edition, greatly Enlarged 

LOGARITHMS. By JOSEPH WOLSTENHOLME. 8vo. 5s. 8vo. 188 
MACMILLAN AND CO., LONDON, [2] 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 
A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. Crown 8vo. 

** A ucitse and elementary statemen Sof the ner. ral principles of Crystall 
information ou the subject as may be of service to: tudents of other but allied brani 
Crown 8vo, Cloth, 10s. 6d. 

LESSONS IN ELEMENTARY BIOLOGY. _ By T. Jerrrey Parker, B.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—“‘ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication. The former has now a thoroughly t 
laboratory guide to place in the hands of pupils, and the latter has a hand-book in his own language to which he can re ith 
confidence in his search after a sound knowledge of plant morphology. We conclude as we began by heartily welcoming the 
volume. We envy a student commencing to work with such a guide, and we are greatly mistaken if its effect is not very rapidly 
felt in the botanical teaching of the country.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 

SATURDAY REVIE W:—* The types are g 0d, easily obtained, and py worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening x up of royal roads.’ 


NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Crown 8vo, Cloth, 7s. 6d. 
PAPERS ON NAVIGATION. By Sir Wittiam Tuomson, LL.D., P.R.S., 


F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College 


lege, 


ography, not intended as a complete treatise, but to furnish so mu 
Les. 











Le vambridge. [Popular La ctures and Ad dresses, Vol. III. 
papers on navigation tr natal such eutjerts rl, , astronomical navigation, “‘dead reckoning” or “‘ account a surroundin 
In the papers relat tine to the 7 ides the 2 f gravitation, the in j th ‘St 7 fl ron 
hannel and th Sea, the ti sides s of the souther h ed the Mediterranean, the sketch proposed rocedur tal z 
and analysis and the equilibrium theory of the tides, are discuss a and dealt with 


NEW EDITION OF VOL. I. 
New and Revised Edition, Crown 8vo, Cloth, 7s. 6 


THE CONSTITUTION OF MATTER. By Sir Winttaw 1 Taomsow, ih. D., 


P.R.S. With Illustrations. [Popular Lectures and Add. ; wee &. 


NEW MATHEMATICAL SCHOOL BOOKS. 
18mo, Cloth, 1s 
RIDER PAPERS ON EUCLID. BOOKS I. anv Il. Graduated and Arranged 
in Order of Difficulty, with an Introduction on Teaching Euclid. By RUPERT DEAKIN, M.A., Balliol College, Oxford 
Head Master of King Edward’s School, Stourbridge. 
BOOKS I. aAnp II. oo PARATELY. 
15mo, Is. 
THE ELEMENTS OF EUCLID. BOOKS I. and II. By I. Topnunter, 
F.R.S 
Globe 8vo, Cloth, 2s. 64. 
THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 
Author of ‘* Arithmetic for Schools,” ‘* Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” Xc. 
Globe Svo, Cloth, 2s. 6:7. ; 
“LEME NTARY LESSONS IN SOUND, LIGHT, AND HEAT. By D. E. 
if JONE S, B.Sc., Professor of Physics in University College, Wales, Aberystwith, Author of ** Examples in Physics, 
1 Illustrations. 


Globe Svo, Cloth, 2s. 62. 
aE P ROGRESSIVE EUCLID. BOC yk S 7: AND II. With Notes, Ey Xercises, 
i Deductions. Edited by A. T. RICHARDSON, M.A., Senior Mathematical Master at the Isle of Wi College 


ye 


rmerly Scholar of Hertford ¢ Sollege, Oxford. Illustrated. 
WAN :—** A capital Euclid to begin on.” 


MACMILLAN AND CO., LONDON. 
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PERKEN, SON, & RAYMENT, ©2927: "=== 
Discount for the Trade London, E.C, 


and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


“ OPTIMUS” MAGAZINE CAMERA “OPTIMUS ” “ OPTIMUS” 


SCOUT. SCORER. 


Pictures 4} by 3} inches. 


Medium Size. Small Size. 
Carries Twelve 2 4 Clear Definition. Clear Definition. 
“en conventent | Good Field. Large Pield, 


Dry Plates. yet invented. 


Magnifying 64 Magnifying 25 





The most 
| 





No Dark Slides. Price, with times. times. 
Plates ct anged ‘cone 70s 30s 
by turning a Ae. = 4 
Button. so For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


pd ” ” 5 10 Oo 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 
HARVEY @ PEASE, 


56 CHARING CROSS ROAD, W.C. 


oy WILLIAM BANKS, 
be OPTICIAN, 


~ 
Astronomical Telescopes. Equatorial Mountings, 
Mathematical Instrument Manufacturer to H.M. Government, Council of Collimators, Driving Clocks, and all Requisites. 


India, Science and Art Department, Admiralty, &c. SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 














Mathematical, Drawing, and Surveying Instruments 

of every description, Excellent Copies of the actual, natural Handwriting, also 

of wy Music, onan, ot Sees eee, Pee. 

i i ini Dei ammes ans (up to Double-Elephant size), ° and, ap 
Of the Highest Quality and Finish, at the most Moderate Prices. ype-Writing, ave enslly, quickly, ond cheaply produced by the 


Lilustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 


Excellence of Construction of Mathematical Instruments, and the only 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars 














Gotpv Mepat in the International Inventions Exhibition 1885 for Mathe- sesentble Gerditen letters. Used ot the House of Lords, &c 
eeiiaall " . > — : 
natical Work. Silver Medal, Architects’ Exhibition, 1886. AUTOCOPYIST DEPT. (A.£.T.Cs., La.), 
Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. London Wall, Landen, and 52 Princess Street, Manchester. 
Printed by RicHarp CLay AnD Sons, L ” ars p, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., at 29 Bedford Street, L we Ha W.C., and 112 Fourth Avenue, New York.—Tuvurspay, July 2, 1891. 
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A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 


Of Nature trusts the mind which builds ‘or aye.”—WoORDSWORTH. 


No. 1132, VOL. 44.] 


Registered as a. Newspaper at the General Post Office.]} 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst many unsolicited Testimonials the 
following has been received by the maker:— 

























Prices FROM 
£5 to £7. 
A : 
Waren Sass. Epixsurcn, May 31, 1889. 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘‘ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted heir g 
only about ;4, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
it down 2000 feet and then 
comparing it with the stan- 
dard on my return. lhe 
results obtained speak vol 
umes for the high ‘bun 
workmanship and great ac- 
curacy you have attained 





instrument. 
(Signed) R. C Mossman, 
F.R.M.S., Observer, 
Scott. Met. Soc. 
To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern anor t at a low a 
The lenses alone are worth the money.”—47 ournal 


RECK’S 


£2 Qs. to £5 5s. 










~ out in brass 

\ neatly Ja 

A panned, and is 
S not only first-rate 
in optical qualities 

but is now a handsome, 
well-finished Instrument 





e 


R. & J. BECK. 68 Cornhill, London, E.C. 


THURSDAY, 


Dear Sir.—I have just returned | 


in the manufacture of this 


JULY 9g, 1891. [PRICE 15 CENTS. 


[All Rights are Reserved. 


| BROWNING'S BINOCULARS. 


| 





THE “ECONOMICAL” FIELD-GLASS. 


Uhis Binocular has achromat.c object-glasses 13 inch in diameter, apd 
sliding shades to shelter the object-glasses from sun or rain, and is fitred in a 
solid leather sling case. price £1 5s. ; sent free 


Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 
1 > 
| 








Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


[lustrated Price Lists posted free to all parts of the World 


NEGRETTI & ZAMBRA, 


Opticians aNpD Screntiric INSTRUMENT MAKERS TO THE QUEEN 
HOLBORN a CT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET 
Photographers at the CRI ‘STAL PALACE, } ; 
Negretti & Zambra’s Illustrated Cat ‘alogy 1¢, 1200 Engravi ngs. Pri ce $5. 64 








Telephone No. 6583 Telegraphic Address: “* Negretti, London. 
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CITY AND GUILDS OF LONDON 


INSTITUTE. 
PresipeNT: H.R.H. THE PRINCE OF WALES, K.G. 
THE EARL 


CHAIRMAN OF COUNCIL: THE RIGHT HON. 
OF SELBORNE, F.R.S. 


SESSION 1891-92. 


The Matriculation or Entrance Examination for the CENTRAL IN- 
STITUTION will be held on SEPTEMBER 21-24 and for the Day 
Department of the TECHNICAL COLLEGE, FINSBURY, on SEP- 
TEMBER 29. 


CENTRAL INSTITUTION. 


The Courses of Technical Instruction at the Central Institution of the 
City and Guilds of London Institute are adapted to the requirements of 
persons who are preparing to become Civil, Mechanical, or Electrical 
Engineers, Chemical and other Manufacturers and Teachers. 


MATHEMATICAL DEPARTMENT, 





under the direction of Prof. | 


Hewrici, F.R.S.. ENGINEERING DEPARTMENT, under Prof. | 
“Unwin, F.R.S., M.1.C.E. (Dean of the Institution). PHYSICAL AND 
ELECTRICAL DEPARTMENT, under Prof. Ayrron, F.R.S 
CHEMICAL DEPARTMENT, under Prof. ArmstrRonG, Ph. D., 
F.R.S. 

The NEW SESSION COMMENCES on SEPTEMBER 30. The 


Entrance Examination will be held on SEPTEMBER 21-24. 


- Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on application at the Central Institution, Exhibition 
Road, oriat the Office of the City and Guilds Institute, Gresham College, 
E.C. 


TECHNICAL COLLEGE, FINSBURY. 


The DAY CLASSES at the City and Guilds Technical College, Fins- 
bury, provide Technical Instruction for Mechanical and Electrical Engi- 
neers and Technical Chemists, and are under the direction of Prof. S. P. 
Tuomprson, D.Sc., F.R.S. Principal of the College, Prof. J. Perry, F.R.S., 
and Prof. R. Me.pota, F.R.S. 

The NEXT SESSION commences on OCTOBER 6. 
Examination will be held on SEPTEMBER 29 

For further Particulars of Day and Evening Classes, Scholarships, &c., 
apply at the College, Leonard Street, City Road, E.C., or at the Office of 


the City and Guilds Institute. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, Gresham College, E.C. 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 
An ASSISTANT LECTURER in AGRICULTU RE will be appointed 
in SEPTEMBER next, for one year, at a Salary of £12 
Applications must be sent in on or before SATU RDAY, , SEPTEMBER Se 
to the undersigned, from whom information as to conditions of Appointment 
and Duties may be obtained. 
W. CADWALADR DAVIES, Secretary and Registrar. 


University College of North Wales, Bangor, 
July 1, 1891. 


TWO ENTRANCE SCHOLARSHIPS in 
NATURAL SCIENCE, of the value of 125, Guineas (Ze. a Free 
Admission) and £60, are awarded annually in OCTOBER at Sr. 
TuHomas’s HosPrrat MEDICAL ScHOOoL, London, S.E. 

For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 
z. NETTLESHIP, Dean. 
: io. MAKINS, Vice-Dean. 


UNIVERSITY OF GLASGOW. 


THE JOHN ELDER CHAIR OF NAVAL ARCHITECTURE 
(INCLUDING MARINE ENGINEERING). 

Owing to the death of the late Occupant, the Chair is now Vacant. Candi 
dates intending to apply for the Vacancy are invited to lodge with the” 
Secretary of the University Court, Mr. ALan E. CLAPPERTON, gt West 
Regent Street, Glasgow, 20 Printed Copies of their Applications and any 
Relative Testimonials on or before JULY 31 Next. 


THE AGRICULTURAL COLLEGE, 


ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


The Entrance | 


OF REMOVAL 
FROM 
BIRMINGHAM To MALVERN 


Of Tuomas Botton’s Aguey for the Supply of Specimens of “ Pond-life” 
for the Microscope. 


NOTICE 


NEW ADDRESS— 
T. E. BOLTON, FARLEY ROAD, MALVERN LINK. 


Volvox globator, eines lunula, Brachionus rubens, Plumatella repens 
and other beautiful living objects now available. Ameeba, Protococcus 
Vorticella, Hydra, &c., for use in the study of Biology. 


Specimen Tube, One Shilling, Post Free. 
SERIES OF 26 TUBES FOR ars. 
List Free. 


MARINE BIOLOGICAL ASSOCIATION. 
NOTICE. 


Only Three Tables ‘now remain unoccupied. Investigators desiring to 
carry on work during the present Summer are therefore requested to make 


Early Application. 
W. L. CALDERWOOD, Director. 








(Signed) 
Citadel Hill, Fiyneuth. 


Sales bp Auction. 


TU E SDAY, JULY 1 JULY 14. 
NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 


JULY 14, at half-past 12 precisely, Natural History Specimens, com- 
prising Valuable Collections of British and Foreign Lepidoptera and 
Coleoptera, including many Rarities, Butterflies received direct; 
Minerals, Fossils, Shells, a fine Collection of Heads and Horns of 
Animals, well Mounted, Bird and Animal Skins, Birds set up in 
Cases, Birds’ Eggs, Entomological and other Books, Good 
Cabinets, &c. 


On view the Day prior, ro till 5, and Morning of Sale, and 
Catalogues had. 


FIRST-CLASS MICROSCOPE, with 


Fittings by Beck ; 400 Slides by best Maker- ; and an 84-inch Reflect- 
ing lelescope, Mirror by With ; all the property of a Private Gentle- 
man, and in good condition, will be offered for Sale by Auction by 
Mr. J. C. STeEveNs. at his Great Rooms, 38 King Street, Covent 
Garden, on FRIDAY NEXT, JULY 17. 











>? Bad 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 

of every description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, ani the only 
Goto Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


-GREAT TURNSTILE. H®LRORN, LONDON, W.C. 


Address : 


WILLIAM BANKS, 
OPTICIAN, 


Astronomical Telescopes. Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 


Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 19} X 19 X 3, similar in design 
to the late Dr. — Ss. 





LESSONS GIVEN, 


CONCHOLOGY. 

New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 





Excellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

Reswe : Pians (up to Double-Elephant size), Shorthand, and 
Foye: Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto- ~~ “or 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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KING, MENDHAM, & Co., 


Electrical Engineers 


AND 


Manufacturing Electricians. 


SpEcIALITIES.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUR, SixtTH EpITION, 
_ Post _FREE, 6d, 


OLLOWAY'S OINTMENT) 








‘Rate 








lH INFALLIBLE 
REMEDY 

For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 

ULCERS. If effectually rubbed on the Neck and Chest, it cures 

SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 

GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

{t writes almost instantly full black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
{s cleanly to use,and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sows, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin. 














CHEAP 





WIMSHURST MACHINE. 


Works in any Weather. 
WITH 15-INCH PLATES, £4 10 0 


Best made, Studded Plates. 


a ” ” 5 10 ° 
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NEW POLARIZING PRISM. 


SCHOOL APPARATUS 


Approved by Science and Art Department. 


ELARVEWY @ PEASE, 


56 CHARING CROSS ROAD, W.C. 





SCIHNTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 


LOUIS PASTEUR. 


WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 
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THE VERTEBRATE. FAUNA OF SCOTLAND. 


Fourth Volume. 


A VERTEBRATE FAUNA of the ORK- 









NEY ISLANDS. By T. E. BUCKLEY, B.A., F.Z.S., and J. A. 

B , F.R.E.2 F.Z.S One Volume. Small gto. 

Illustrated with Photogravure Plates from Drawings by J. G. MILtats, 
as well as from Photographs taken specially for the Book. Price 30s 
{Now Ready. 


Volume 


THE BIRDS OF IONA AND MULL, and 


Third 








ther Natural History Notes, 1 By the late HENRY DAVEN- 
PORT GRAHAM, and E A. Harvie-Brown, F.Z.S , &c. 
Illustrated from the Authors’ yoks. One Volume. Small 4to. 
Prive 21s. net 
‘There is a freshness and originality about them which makes them 
extremely pleas ant reading.”’—Field 
n the seclusion of _ ‘sacred island,’ even now invaded by the 
i st for only a brief season, Graham had no imple opportur ities 
t natural hist ry, but also leisure for thin! king. Consequently, 
ful le t sestions, derivations of words, s scraps of folk 









le &e, — 

vif Captain M: . instead of dev ne after leaving the service 
to writing novels, had wandered off late island and turned wild- 
fi rand orni thologist, I I > written such a bo 20k as that 
V hie! h the literary e ve issued under the 





ber title of ‘Th 





Volume. 


A VERTEBRATE FAUNA ofthe OUTER 


Second 


HEBRIDES. By J. A. HARVIE 
BUCKLEY, F.Z.S. One Volume 
Only a very few Copi es remal ning 
** It is rarely, indeed, that a book cor before us 
nd gives so much as the delightful volume which 
ind Buckley have dedicated to ‘the Outer Hebrides.” 


-BROWN, 
Small 4to, 
at 635. net. 


F.R.S.E., and T. E. 
with Maps and Plates. 


which promises so little 
Messrs. Harvie-Brown 
—Saturday Review. 
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‘DAVID DOUG LAS, 





Edinburgh : 10 Castle Street. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


Proceedings of the General Meetings for Scientific Busine ess of the Zonlogi- 














cal Society ‘of Lo n for the year 1891, Part I., itaining the Papers 
n January and February, with Fourteen Plates “Price 12s. 
actions ¢ of th 1e Society, Vol. XIII., Part 2. Price 21s., containing the 
following paper: 
Pr of, W. K. Parker, F.R.S., on the Morphology of a Reptilian Bird 
; rus cristatus). with Four Plate 
Prof F. "Jeffrey sell, F.Z.S.. Contributions to our Knowledge of the 
Antipatharian Corals, with Two Plates 
lications may be obtained at the Society's Office (; Hanover 
at Bicsee. LonoMans, the Society’s Publishers (Paternoster 
r through any bookseller. 


Now Ready, Price 6. 
XXV.-—-New Series, Vol. V.—Part IV 
With Plates and Woodcuts. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 


Vol , JULY 1891. 














Profs) HUMPHRY, TURNER, and M’KENDRICK. 
ConTENTs :— 
—Prof. Sir W. Tur Dentary Arcades in Crania of Australian 
A ines 
—P f. ir W. T r. Double Rig Parietal I in an Australia 
logy and Path y of the Bl] Part III. 
alian Tast 
( rative Os y of Arctic and Sub- 
(Plates XI., X11.) 
3 4 ent r Limb to Vert al 
’ ary Bladder and Urethra 
globin 1inB -pressure Experiments 
per 's in Head of Humerus at Birth. 
—C. W. Cathcart, I RCS S et tions. 
A. Miles. M.B. Some Applications of Method of F Metal 
, (Abstract by W. 
tedex edings of the Anatomical Societ f Great Britain and Ireland 
(w Index) 
17.—Proceedings of the Scottish Microscopical Society. 





it Garden, London; 
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WALTER SCOTT’S NEW BOOKS. 


Crown 8vo, Cloth, Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6. per Vol. 


THE CONTEMPORARY SCIENCE SERIES, 


EDITED BY HAVELOCK ELLIS.—LArest ADDITIOoNs. 
EDUCATION AND HEREDITY. BY J. 


M. GUYAU. 
A Sociologic -al study of the various modific ations in Education which are 
involved by modern scientific conc ptions and modern conditions of civiliza- 
tion. It deals with the in fluence of education in the development of the 
race, with the effects of he sredity in education, with the place of physical 
education, and with the objects and methods of education generally. 
BACTERIA AND THEIR PRODUCTS 
By Dr. SIMS WOODHEAD. 
Includes a full discussion of the 
Diphtheria, and Consumption, dealing 





causes of Hydrophobia, Cholera, 
especially with Dr. Koch's discovery 


| Copiously Illustrated. 





EVOLUTION OF MARRIAGE. 
By Prof. C H. LETOURNEAU. 
An ethnographical summary of the facts regarding 
of marriage and the 
future. 


the origin and growth 
family, with hints as to its probable evolution in the 





London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


Post Free for Four Stamps. 
Natural History Book Circular (No. 108). 
Important Works for Sale on 
-CRYPTOGAMIC BOTANY : 


Desmids and Diatoms; Alge; Characez and Conferve ; Lichens; Fungi; 
Mosses and Hepatice ; Ferns; Botanical Microscopy; Fossil Plants. 
1000 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just published. New Volume of the “‘ F insbury Technical Manuals,’* with 


Illustrations. Crown 8vo, Cloth, 3s. 
PRACTICAL WORKIN ORGANIC CHE.- 
MISTRY. By F. W. STREATFEILD, F.1.C., Demonstrator of 
ora 4 at the Finsbury Technical College. With a Prefatory 
tice by Prof. Metpota, F.R.S 
& F. N. SPON, 125 Strand, 


hangs E. New York : 12 Cortland Street 








Just Issued. 


CLASSIFIED CATALOGUE OF WORKS. | 


ON GENERAL AND SYSTEMATIC GEOLOGY, containing over 
3000 Titles. 
DULAU 


& CO.. 37 Soho Square. London. 





Just Published, in Demy 8vo, 61 pp., Price 1s. 
SOME THOUGHTS ON SUBJECTS 
ASTRONOMICAL 


(THe OrtGiIn OF THE PLANETS AND THEIR PACES, THE SUN AND STARS 
Comets, Moons. Licut anp Heart, &c.). 
Second Edition, with Notes. 
By JOHN ROMANES, S.S.C. 
‘dinburgh: DAVID DOUGLAS, to Castle Street. 
ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE. 
ARAGO, F. (CEuvres. 17 Vols., 8vo, 1861-62, £3 35. 


Astr nomie, 4 Vols. ; Notices Scientifiques et Biographiques, 8 8 Vols 
Mémoires Scientifiques, 2 Vols. ; Voyages Scientifiques ; Mélanges; Tables. 


CAMBRIDGE ASTRONOMICAL OBSERVATIONS 


made at the Cambridge Observatory in the Years 1836-42, 1344-45 
1849-60. By Prof. JAMES CHALLIS. 10 Vols., 4to, Boards, 305. 

GREENWICH. Astronomical Observations made at the 
Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s. 

GREENWICH. Results of Astronomical Observations, 
1859-80. 22 Vols., 4to, 425. ue 

NATURE. A Weekly Illustrated Journal of Science (with 
all the Portraits). Vols. XIV. to XXXV., in 11 Vols., Half-calfi 
XXXVIIL. and XXXVIIL., and a portion of XXXIX. in Numbers 
1876-79. £6 6s. 


This Copy contains all the Fortraits of Scientific Worthies publ ished 

during 1876-79. 

TAYLOR’S SCIENTIFIC MEMOIRS, selected from 
the Transactions of Foreign Academies of Science and Learned Socie — 
and from Foreign Journals. First Series, August 1836 to September 
1852 Vv Haif-calf. New Series, Natural History, Parts 1-4 
N atural Philosophy, Parts 1-4 (pub. £6 ros. in parts), £5 105. 

A Complete Set of this valuable Work. 
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CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d. per Line after. 


ea. 64 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Half a Column 115 o 
Half a Page, or a Column ~ - 2e 
Whole Page - 6 60 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEpFoRD STREET, SrrRaAND, W.C. 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 
such as 
Self-recording Barometers, 
Self-recording Thermometers, 








Self-recording Hygrometers, | 
Self-recording Galvanometers, | 

ain-gauges, 
&e., 


Self-recording R 





Should see that they are marked 


TRADE MARK. 


° 
7 


This mark has been entered by the Inventors and Manufacturers. | 


No articles without this Mark are genuine. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames ahead 75. 6d. 


Post :—“* ‘Is bad sight on the increase ? 
‘ournet with much common sense. 

Homeopathic Review:—“\f you need to see better, 
glass es, read A. Fournet’s ‘ Philosophy of Sight.’ 


Morning * is answered by A. 





yet shrink from 





(15 Stamps, from the Author.) 
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NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
I:xtension Lecturers, &c. 
Highest quality only, £14 14s. 
Aew Catalogue of Optical Lanterns, 
Propection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 
By Sp cial App vintment 
TO THE ROYAL INSTITUTION OF GRE 














3 FLEET STRE E T, LONDON 





JAM ES R. GREGORY, _ 


Mineralogist and Geologist 
| SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISI'tE FOR 
PRACTICAL WORK. ROCK SP ECIMENS, AND ROCK SEC- 


TIONS FOR MICROSCOPIC EXAMINATION. 
STOCK AND GREATEST VARIETY IN L 
NOW READY. 


New Catalogue of Mineral Spe 


THE LARGEST 
INDON. NEW LISTS 


rmens, 

Arranged tor the Selection of Single Specim-ns, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopte Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
__ 88 CHARLOTTE STREET, FIrTzroy SQUARE, LONDON, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest oe 
a oy Basalt, Lion's Haurch, Edinburgh; Dolerite with Porphyriuc 
te, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite, 
rae Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsy!- 





} vania; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students 
CaraLoGues Post Free. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Always in stock : — Micro-slips (crown and pate: nt plate glass) and Micro 

covers of all required sizes; Slide-boxes ; labels; Glass-topped Boxes ; 
Card Trays; Hammers: Chisels; Collecting Bags and Hammer Straps 
Cabinets; Blowpipe Apparatus ; a low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. ‘The new 12s. 6a. and 25s. Collections for pe tral students, 
farmers, land prospectors, and others, as sv 7 plied to the Rovat AcGri 
TURAL COLLEGE. CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of ¢ economic importance. Recently 
received :—Ores of Iron, Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


Instrument Company, Cambridge. 


Address all communications “ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge, 
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MACMILLAN & GO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 


A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. Crown 8vo. 

*.* A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so much 
information on the subject as may be of service to students of other but allied branches. 

NATURE :—“ We feel assured that the simultaneous publication in this country and in America of so simple and at the 
same time so accurate a text-book of the subject as the work we are now considering will do much towards reviving and diffusing a 
taste for the study of crystallography. The student who masters the contents of this little book will undoubtedly have much more 
to learn before he is competent to deal with all the higher problems of crystallographic science ; but, however far his researches 
may be carried in the future—and this is, perhaps, the very highest praise we can give to the book—he will certainly have little, if 


anything, to wslearn.” 
Crown 8vo, Cloth, tos. 6d. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. _ Illustrated. 
NEW EDITION, REVISED. 
Crown 8vo, Cloth, 10s, 6d. 
A» COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—“‘ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.’ 

SATURDAY REVIEW:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important Preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 


NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Crown 8vo, Cloth, 7s. 6d. 


>) T r Tl 7 ~ a >) ~ 
PAPERS ON NAVIGATION. By Sir Witttam Tuomsoy, ban DD, Fides 
F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College, 
Ce ambridge. [Popular Lectures and Addresses, Vol. IL. 
*." The papers on nat gati on treatof such subjects as pilotage, astronomical navigation, “‘dead reckoning” or ‘‘ account,” deep-sea surroundings 
Hy the ya relating to the tides, besides the gener nat facts the subjects of gravitation, the influence of the Straits of Dover on the tides of the British 
Channel and the North Sea, the tides of t nuthern hemisphere aa the Mediterranean, the sketch proposed plan of procedure in tidal observation, 
and analysis and the equilibrium theory of the tides, are discussed and dealt with 
NEW EDITION OF VOL. I. 
New and Revised Edition, Crown 8vo, Cloth, 7s. 6d. 


THE CONSTITUTION OF MATTER. By Sir Witttam Tuomson, LL.D., 


P.R.S. With Illustrations. [Popular Lectures and Addresses, Vol. I. 






NEW MATHEMATICAL SCHOOL BOOKS. 
18mo, Cloth, 1s. 

RIDER PAPERS ON EUCLID. BOOKS I. anp II. Graduated and Arranged 

in Order of Difficulty, with an Introduction on Teaching Euclid. By RUPERT DEAKIN, M.A, Balliol College, Oxford, 

Head Master of King Edward’s School, Stourbridge. 

BOOKS I. anp II. SEPARATELY. 
18mo, Is. 

THE ELEMENTS OF EUCLID. BOOKS I. ann II. By I. Topuuntrr, 


F.R.S 
Globe 8vo, Cloth, 2s. 


THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 
Author of ** Arithmetic for Schools,” ‘‘ Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” &c. 
Globe 8vo, Cloth, 2s. 6d. 
ELEMENTARY LESSONS IN SOUND, LIGHT, AND HEAT. By D. E. 
JONES, B.Sc., Professor of Physics in University College, Wales, Aberystwith, Author of ‘‘ Examples in Physics,” &c. 
With Illustrations. 
*," lt is hoped that th pfene will be found useful, not only in schools, but generally among candidates for the elementary stage of the Science ana 
Art De partments Examination, or for London University Matric ulation. 
Globe 8vo, Cloth, 2s. 6d. 
-ce ~ Tr ida T° —_ . ' 
THE PROGRESSIVE EUCLID. BOOKS I. anp II. With Notes, Exercises, 
and Deductions. Edited by A. T. RICHARDSON, M.A., Senior Mathematical Master at the Isle of Wight College ; 
formerly Scholar of Hertford College, Oxford. Illustrated. 
SCOTSMAN:—“ A capital Euclid to begin on.” 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


SECOND EDITION, THOROUGHLY REVISED, OF MARSHALL’S PRINCIPLES OF ECONOMICS. 
Just Ready, Vol. I., 8vo, 125. 6d. net. 


PRINCIPLES OF ECONOMICS. 


By ALFRED MARSHALL, M.A., Professor of Political Economy in the University of Cambridge, Fellow of 
St. John’s College, Cambridge, sometime Fellow of Balliol College, Oxford. 2 Vols. 


*,* A copy of the Second Edition will be supplied to any purchaser of the First Edition who forwards his copy of the first edition together with a 
vemittanc e for 7s. to Macmillan and Co. before Seprember 30, after which date this offer will be withdrawn. 


Some Press Notices of the First Edition. 

TIMES :-—‘‘ This great treatise on economic science bids fair to take for the present generation the place which Mill's work 
took for the generation of forty years ago. It is a contribution of capital importance to the higher literature of economic science. 

. What is still more characteristic of the work is its wide commant and felicitous application of ‘ curious facts,’ its searching 
analysis of the mechanism; of business of all kinds, and its masterly treatment of human action and motive in their bearing on 
economical problems.” 

OBSERVER :—‘‘In a sense, Prof. Marshall’s work is the most striking book of the season.” 

NATURE :—* The uniformities of action resulting from such measurable motives may be regarded as the laws of motion in 
what Jevons called the mechanics of industry—a science which Prof. Marshall has cultivated with more success than any of his pre- 
decessors, owing to an unexampled combination of antithetical powers, the comprehensive grasp of mathematical reasoning, and 
the careful handling in detail of the observed facts. . We should like to dwell upon the practical importance of these concep- 
tions. But it is impossible here to analyze a work almost every page of which presents a new idea.” 

GLASGOW HERALD :—*‘ It is serious and thorough in the last degree ; there is not a vestige of slipshod reasoning in it, 
yet it is extremely readable, and the hardest-headed business man might find its suggestions of practical value,” 

MANCHESTER GUARDIAN :—‘“‘ The author has contrived, with a success which has not been approached since the 
appearance of Mill’s great work, to combine the accurate complexity of a technical treatise with the suggestive interest of a practical 
coutribution to social science.’ 

SCOTSMAN:—* There can be no question that it is the most important and valuable contribution to the general theory of 
political economy, whether in this country or abroad, since the publication of J. S. Mill’s ‘ Principles.’ But although the book is 
in many respects profoundly original, there is no affected straining after originality, or irritating and complacent exposure of the 
errors and defects of others.” 

ACADEMY ;—* Advances the position of the science as it were by leaps and bounds.” 

POLITICAL SCIENCE QUARTERLY (Prof. J. P. CLARK) :—** Adding its own special contribution to the general 
result of past and present thinking, it presents the science of economics as it stands to-day in a nearer approach to unity than has 
seemed to be possible.” 

ANNALS OF THE AMERICAN ACADEMY (Prof. J. H. GippINGs) :—‘‘It does for political economy in the last 
decade of the nineteenth century what Smith did in the last quarter of the eighteenth, and what Mill did after the discussion of two 
generations had apparently fixed the fundamental lines. It gathers and sifts the store of economic knowledge. _It reconstructs the 
whole body of doctrine on broader grounds, and in that new spirit at once more liberal and more severely scientific, that has 
characterized every department of thought in these later years.” 

SATURDAY REVIEW :—* This book is, without doubt, among the most important contributions to political science made 
by English authors within recent times. . . . Mr. Marshall exhibits it as a true and living branch of politics, as the study not 
merely of the logical consequences of competition between wealth-seeking individuals, but of the wealth of nations in the fullest 
sense. The result is that his book, without any sacrifice of scientific exactness, has a literary merit and a human interest 


which are exceedingly rare in works on the subject, and that the dangers of misapprehension and perversion are reduced to the 
lowest possible degree.” 


THE FIRST VOLUME OF A NEW SERIES OF ELEMENTARY COMMERCIAL CLASS-BOOKS. 
Globe 8vo, 3s. 6d. 


THE HISTORY OF COMMERCE IN EUROPE. By H. pe B. Gissins, M.A., 
Assistant Master at the High School, Nottingham. With Maps. 


*," This little work is an instalment of a series of b ks om Con mer jal E ducation which have been designed to meet the 
Commercial Education in our Higher Schools. Among the subjects included will be Commercial Law, Comme rectal fA 
and care will be take n to make the series as thor oughly sive and useful as possible. The ‘pre sent volume is . 
commerce that exhibits the growth and development ¢ ft trac t the earliest times to the present day in a concise and complete 
aimed at connecting the history of commerce with the g h nation in political power. 


WITH PREFACE BY DR. A. R. WALLACE, 
8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. By Epwarp WesTeRMarck, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 


seldom read a more thorough or a more philosophi ion of some of the most dificult, and at the same time inter 
. On some points Mr Westermarck has ar 









































t different and some times 5 di ametrically opposit con f 
gan, Tylor, Lubbock, and he has done so after a 7 ‘ t igation of all the avail wort fac ts 

W SUC h an array of authority on the one side anda erto un Y P or, “8 will certainly be thoug ¢ A z 
are against the latter t I venture to anticipate that dict @ rhe nt thinkers 2 om most of these 4 ip ’ / A 
new con » has so boldly challenged the conclusions ne of ¢ st d writers * those whose vi A tk 
1CRM that Mr. Westermarck is a careful investigator and an acute reasoner, and that his arguments, as well as his m ay 

em aveful consideration. 

Every reader of the work will admire its clearness of style and the wonderful command of what is to the author a foreign language.—From Dr 

Wattace’s Preface tli 7 : 


TIMES :-—** V ery learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.’ 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICADA. 
Now Ready, Part VI., 8vo, Paper Covers, 8s. net. 
MONOGRAPH OF THE BRITISH CICADA OR TETTIGID. _ Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S 
Parts I., If., III., IV., and V. already Published, 8s. net each ; or Parts I-IV. bound in Vol. I., 335. 6d. net. 
MACMILLAN AND CO., LONDON. 
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Dark Slide, Rapid Rectilinear Lens ‘ten tar aneous 
Shutter, Tripod and Waterproof Case Cx omp lete 
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PERKEN, ‘SON & RAYMENT, 


MANUPACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


PHOTOGRAPHIC — 


Superior Long Focus Can 








ew 3 H.P. Vertical fitted 


with Tube Ignition, entirely dispensing 
with Slides. 
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CaTaLoGcue Fre 
39 Disco poms for the Trade 


1 Profession. 


SCORER. 


Small Size. 


SCOUT. 


Medium Size. 
B Clear Definition. 


Good Field. Large Field, 


times. 


30s. 


times. 


70s. 


For Definition and Magnifying Power we invite intending 
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“OPTIMUS ” “OPTIMUS” 


Clear Definition. 


4 Magnifying 64 Magnifying 25 


to users of our Engines for Electric 


Hundreds 0) References on Application 
Lighting, Pumping, Chaff-cutting, &c. 
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PLEASE WRITE FOR LIST. 


_ sary NdOISOUTIA] GROSSLEY BROS 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS; 0F GERMANY, &e, 


BRAND & CO.’S 
BEEF 
BOUILLON. 


A most Nutritious and Invigorating 
Beverage, made by the simple addition 


of Boiling Water, at a cost within the 
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Ltd. 


Openshaw, Manchester. 
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SNILSSYILNI ONV MIN 


99 HATTON GARDEN, 


London, E.C, 


Field Glasses against any in the World. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1133, VOL. 44.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON'S ELECTRIC LANTERNS, 


Single, Double, and Triple, as made for the Royal Institution of Great A 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection” says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The Author of *‘ The Book of the Lantern”’ says :—‘‘ 
and perfect projection apparatus ever devised.”’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS 


Of the Highest Quality for Oil and Limelight. 
LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, PHYSICAL GEOGRAPHY, BACILLI, &c. 


Lllustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


NEWTON & CO., 


Manufacturing Opticians to the Queen and the Government, 


The most complete 


By Speciat APPOINTMENT 
lo the Royal Instituti- n of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON. 


LEACH’S PATENT 
LANTERN M oe ae 





The most Perfect Instrument for the purpose for which it is 
intended. Price, with fine adjustment, £9. 


See Pamphlet Catalogue. 
ww. I. CHADW ICE, 
2 ST. MARY’S STREET, MANCHESTER. 





THURSDAY, JULY 16, 1891. 





[PRICE 15 CENTS. 


{All Rights are Reserved. 


Sir Wun. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & C0., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 








TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


NEGRETTI & ZAMBRA'S 


SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 


O 


NEGRETTI AND ZAMBRA make a Specialty of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham, 


TELEPHONE No. 6583. Telegraphic Address—‘* NEGRETT!, Lonpon.” 
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UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1891-92 will begin on OCTOBER 8. The College 
supplies for Persons of either Sex, above the ordinary School Age, 
the means of continuing their Studies in SCIENCE. ‘LANGUAGES, 
HISTORY, LITERATURE, and THEORY of MUSIC. The CHEMI- 
CAL, PHYSICAL, ELECTRICAL, ENGINEERING, GEOLOGICAL, 
and BIOLOGICAL LABORATORIES are open Daily. The Engineering 
Department includes Civil, Mechanical, Electrical, and Mining Engineer- 
ing, Surveying and Architectural Work; and special arrangements for 
— work have been made with various Engineers in and near Bristol. 

everal SCHOLARSHIPS are tenable at the College. 


ENGINEERING EDUCATION. 
Prof. J. RYAN, M A., LL.M. (Camb.), D.Sc. (Lond.). 


University Cotiece, Bristot.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy and Applied Geology for 
Civil and Mining Engineers. Facilities are offered in the way of College 
Scholarships. Engineering Works Scholarships, and special arrangements 
for entrance into professional life. 

CALENDAR, containing full information, price rs. (by post. rs. 3¢.). 

There will be about 15 vacancies in October. Applications, with refer- 
ences, should be made as early as possible to the SECRETARY, from whom 
Prospectus and particulars of residence in Clifton may be obtained. 


JAMES RAFTER, Secretary. 


BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 


22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
CARDIFF, commencing on WEDNESDAY, AUGUST 10. 


PRESIDENT-ELECT : 
WILLIAM HUGGINS, Esq., D.C.L., LL.D., F.R.S., Hon.F.R.S.E., 
F.R.A.S. 








NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
quested to give notice before AUGUST 1 of their intention to offer Papers. 
Information about Lodgings and other Local Arrangements may be 
obtained from the Local Secretaries, Bank Buildings, Cardiff. 
G. GRIFFITH, Assistant General Secretary. 





TWO ENTRANCE SCHOLARSHIPS in 
NATURAL SCIENCE, of the value of 125 Guineas (Zc. a Free 
Admission) and £60, are awarded annually in OCTOBER at Sr. 
Tuomas’s Hospitat Mepicat Scoot, London, S.E. 

For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 

An ASSISTANT LECTURER in AGRICULTURE will be appointed 
in SEPTEMBER next, for one year, at a Salary of £120. 

Applications must be sent in on or before SATURDAY, SEPTEMBER s, 
to the undersigned, from whom information as to conditions of Appointment 
and Duties may be obtained. 

W. CADWALADR DAVIES, Secretary and Registrar. 


University College of North Wales, Bangor, 
uly 1, 1891. 


—_ 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 








Just Published, in Demy 8vo, 61 pp., Price rs. 


SOME THOUGHTS ON SUBJECTS 
ASTRONOMICAL 


(Tue OriGiIn oF THE PLANETS AND THEIR Paces, THE SUN AND STARS, 
Comets, Moons, Licut anv Heat, &c.). 
Second Edition, with Notes. 
By JOHN ROMANES, S.S.C. 
Edinburgh: DAVID DOUGLAS, to Castle Street. 








LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Algz, Infusoria, Rotifera, Entomostraca, Polyzoa, and other examples 
of “‘ Pond-life’’ are supplied at 1s. per Tube, Post free, with Drawing and 
Description. Volvox globator, Stentor caruleus, Brachionus rubens, 
Plumatella repens, and Paludicella Ehrenbergi now good. Ameba, 
Protococcus, Vorticella, Hydra, Crayfish, &c., for Students of Biology. 


List Post Free. 








THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


VOYAGE DE VACANCES.—Un PRO. 
FESSEUR d'un Lycée de France desire faire une Excursion en 
Suisse, en compagnie d’un Jeune Anglais de 14 & 20 ans, (ou de 
plusieurs). Le Professeur a déj& voyagé souvent en Suisse.—Ecrire en 
francais & M. le Professeur CeERNESSON, & Sens (Yonne). 


ROYAL STATISTICAL SOCIETY'S © 
JOURNAL. 
Now Ready, Part II., Vol. LIV., JUNE 1891. 
CONTENTS :— 


On Prison Ethics and Prison Labour. By F. J. Mouat, LL.D. 

Charitable Aspects of Medical Relief. By Dr. J. C. Steele. 

Results of the Recent Census and Recent Death-Rates in Largest English 
Towns. By N. A. Humphreys, Esq. 

Note on Future Provision of Papers of Interest and Value for Considera- 
tion of the Society. By the President. 

Miscellanea :—r. Preliminary Return of Census of India, 1891. 
and Coloured Population of the Southern United States, 1890. 3. 
tion and Immigration in 1890. 





Price 5s. 


2. White 
Emigra- 
4. Influence of Customs Duties on Price of 
Wheat. ByA. De Foville. 5. Influence of Civilization on Movement of 
Population. By P. Leroy-Beaulieu. 6 Notes on Economical and Sta- 
tis:ical Works. 7. Quarterly List of Additions to Library. 


E. STANFORD, 26 and 27 Cockspur Street, Charing Cross, 5.W 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1891-92 will open on SEPTEMBER 209. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
f Professor, A. Gray, M.A. 
rer { Demonstrator, D. M. Lewis, M.A. 
cTRY Professor, J. J. Dospiz, M.A., D.Sc. 
CHEMISTRY ... { Demonstrator, G. MacGowan, Ph.D. (Leipzig). 
BIOLOGY .......+ Professor, R. W. Puitiips, M.A., B.Sc. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
paring for University and other Examinations, Two Years of the Three 
Years’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry, Botany, 
and Zoology are recognized by the Universities of Edinburgh and Glasgow 
as qualifying for the Medical Degrees of those Universities. One Annus 
Medicus may be taken at this College 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. ; 

In the Physical Department a Steam-Engine and Dynam>-Electric 
Machinery, &c., have been provided for the Teaching of Electrical Engineering. 
A Special Course has been arranged in this subject. 


London : 


PHYSICS 


Laberatory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 
to the RecisTrar, 

W. CADWALADR DAVIES. 
Jangor, July 1, 189t. 


“THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, J. W. Douctas, W. W. Fowter, M.A., F.L.S. 
R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Srarnton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 
N.B.—A Second Series was commenced with the Number for January 1890- 
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Maker, 
JAMES J. HICKS, 


8, 9, & 10 Hatton Garden, London, E.C, 






consists of a cylindrical me- 


opposite to the lens of which is a 


MCLEOD’S 
SUNSHINE RECORDER. 
PRICE £6 15s. 


Further Particulars on Application to the 


SS 


MEAD INGTON: 


This ingenious instrument, which is the inven- 


tion of Prof. McLeod, F.R.S., of Coo: 


College, Staines, 
tallic camera, 


SIMPLE 
BUT 
EFFECTIVE. 


plane in the meridian and inclined with the 


sphere upwards so that the axis of the camera 
makes an angle with the horizontal equal to 


the latitude of the place at which it is 
the observer has merely to place the instrument 


instrument must be placed with its vertical 
in the meridian, 


pinion for focussing the image of the sun on 


is mounted on a slide provided wit 
the sensitised paper placed in the base. 
The support is constructed to suit the 1s 


thin glass sphere silvered inside. 





RUDOLPH KOENIG JOHN J. GRIFFIN & SONS, E 


AKERS OF 


wayne a. PHILOSOPHICAL & eenanemet APPARATUS. 
ACOUSTICAL INSTRUMENTS | 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


} 
| 
' 
Containing Price Lists in French, English, and German. 100 Pages, | 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. | 

} 

| 


Paris—27 Quai d@’Anjou—Paris. 


THIS 


HOLLOWAYS PILLS MEDICINE 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





NEW WATER MOTOR 
For Chemical and Physical Laboratories, and 
Amateurs’ Workshops. 
For Dentists and Medical Electricians. 
Drilling ; Driving Static and Magneto-Electric Machines. 
Edited by James Britten, F.L.S., British Museum. PRICES £1 16s. Od. and £2 10s. Od. 


ConTEeNnTs :—Original Articles by leading Botanists.—Extracts, and | Full Particulars upon Application. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— A Poon ~ 
Proceedings of Societies. A large variety of Wimshurst Influence Machines in Stock. 


Price 1s. 3¢. Subscription for One Year, payable in advance, r2s. Catalogues Free upon Application. 


London: WEST, NEWMAN. & CO., 54 Hatton Garden, E. | 22 GARRICK ST., COVENT GARDEN, W.C. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. WILLIAM HARVEY. 
THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 
CHARLES DARWIN. J. LOUIS R. AGASSIZ. 
JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 








GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR CHARLES LYELL. | JAMES CLERK MAXWELL. 
SIR CHARLES WHEATSTONE, JAMES PRESCOTT JOULE 
SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 


ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 

ADOLF ERIK NORDENSKJOLD. | SIR C. W. SIEMENS. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 

HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. 

SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF. 

LOUIS PASTEUR. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price $s. each ; 
or the Set of 27 Portraits in a Handsome Portfolio for £7, va paid, 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6 
Cheques and Money Orders payable to MACMILLAN & CO,, 

OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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WALTER SCOTT’S NEW BOOKS. 


Crown 8vo, Cloth, Price 3s. 6d. per Vol. ; Half Morocco, 6s. 6d. per Vol. 


THE CONTEMPORARY SCIENCE SERIES. 


EDITED BY HAVELOCK ELLIS.—Larest ADDITIONS. 


EDUCATION AND HEREDITY. BY J. 
M. GUYAU. 

A Sociological study of the various modifications in Education which are 
involved by modern scientific conceptions and modern conditions of civiliza- 
tion. It deals with the influence of education in the development of the 
race, with the effects of heredity in education, with the place of physical 
education, and with the objects and‘methods of education generally. 


BACTERIA AND THEIR PRODUCTS. 
By Dr. SIMS WOODHEAD. 

Includes a full discussion of the causes of Hydrophobia, Cholera, 
Diphtheria, and Consumption, dealing especially with Dr. Koch’s discovery. 
Copiously Illustrated. 

EVOLUTION OF MARRIAGE. 
By Prof. CH. LETOURNEAU. 
An ethnographical summary of the facts regarding the origin and growth 


of marriage and the family, with hints as to its probable evolution in the 
future. 





London : WALTER SCOTT, 24 Warwick Lane, Paternoster Row. | 


CAMBRIDGE. 
ARAGO, F. (Euvres. 17 Vols., 8vo, 1861-62, £3 3s. 
Astronomie, 4 Vols. ; Notices Sclensifiqnes et Biographiques, 8 Vols. ; 

Mémoires Scientifiques, 2 Vols. ; Voyages Scientifiques ; Mélanges; Tables. 

CAMBRIDGE ASTRONOMICAL OBSERVATIONS 
made at the Cambridge Observatory in the Years 1836-42, 1844-45, 
1849-50, By Prof. JAMES CHALLIS. 10 Vols., 4to, Boards, 308. 

GREENWICH. Astronomical Observations made at the 
Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s. 

GREENWICH. Results of Astronomical Observations, 
1859-80. 22 Vols., 4to, 425. 

NATURE, A Weekly Illustrated Journal of Science (with 
all the Portraits). Vols. XIV. to 3 XXXV., in 11 Vols., Half-calf; 
XXXVII. and XXXVIII., and a portion of XXXIX. in Numbers. 
1876-79. £6 6s. 

This Copy contains all the Portraits of Scientific Worthies published 

during 1876-79. 

TAYLOR’S SCIENTIFIC MEMOIRS, selected from 
the Transactions of Foreign Academies of Science and Learned Societies, 
and from Foreign Journals. First Series, August 1836 to September 
1852. 5 Vols., Half-calf. New Series, 
Natural Philosophy, Parts 1-4 (pub. £6 ros. in parts), £5 1os. 

A Complete Set of this valuable Work. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates» 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
SECOND-HAND CABINETS. 


Mr. HENSON has for Sale two well- made . Sages Cabinets of 26 
drawers each, inside measurement of drawers 194 X 19 X 3, similar in design 
to the late Dr. Percy’s. 





LESSONS GIVEN. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 

COLLECTIONS PURCHASED. 

of Gla: 





All kinds at Moderate Prices. 


HUGH FULTON, Dealer in Recent Shells, 


Lonpon, S.W. 


-Topped Boxes, &c., 


8g FutnHam Roap, 


WILLIAM BANKS, 
OPTICIAN, 
Astronomical Telescopes. Equatorial Mountings, 


Collimators, Driving Clocks, and all Requisites. 


SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON, 


NATURE 


Natural History, Parts 1-4; | 
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Post Free for Six eanee. 
Natural History Book Circular (No. 109). 
Important Works for Sale on 


ECONOMIC BOTANY: 


Botanical Dictionaries ; 


Systematic Works; Agriculture ; 
Botany ; 


Forestry and Trees; Gardening ; 
1100 Works. 


Commercial 
Medical Botany. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 





LECTURER on APPLIED MECHANICS. 


The Technical Education Committee of the County Council of the County 
of Southampton wish to engage the Services of a “TURER on 
APPLIED MECHANICS (who would also conduct Classes in Mechanical 
Drawing), subject to the sanction of the Appointment by the County 
Council. The Engagement would be in the first instance for Six Months 
only, dating from October 1, at a Fee of £150, and Railway Fares. 

Applications, with copies of not more than Six Testimonials, should reach 
the undersigned not later than AUGUST 8. 

VAUGHAN CORNISH, B.Sc., F.C.S, 
13 Southgate Street, Winchester. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 


TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 

New Catalogue of Mineral Specimens, 

Arranged tor the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 


And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 





Instrument Company, Cambridge. 


Address ail communications ‘‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free 
Illustrated Descriptive List sent on receipt of 1s. 6d, 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





Vol. I., No. 2, Royal 8vo, Price Five Shillings. 


To be continued Quarterly. 


THE ECONOMIC JOURNAL. 


The Fournal of the British Economic Association, 
Edited by F. Y. EDGEWORTH. 


TUNE 1891. 
CONTENTS, 

THE PROBABLE EFFECTS OF AN EIGHT-HourRsS DAY 
ON THE PRODUCTION OF COAL AND THE WAGES OF 
MINERS. By J. E. C. Munro. 

RICHARD CANTILLON. By Henry Higgs. 

THE INCREASE IN INDUSTRIAL REMUNERATION UNDER 
PROFIT-SHARING. By David U. Schloss. 

THE GRESHAM Law. By Robert Giffen. 

TAXATION THROUGH MONOPOLY. by C. F. Bastable. 

THE MCKiNLEY TARIFF AcT. By F. W. Taussig. 

SOME ENGLISH RAILWAY a 8 OF THE NEXT 
DECADE. By T. C. Farrer. ” 

THE DIFFICULTIES OF INDIVIDUALISM. By Sianey 
Webb. 

NOTES AND MEMORANDA. OBITUARY. REVIEWS. 


RECENT PERIODICALS AND NEW BOOKS. 
MACMILLAN AND CO., LONDON. 
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SUBSCRIPTIONS TO “NATURE.” | MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest — 
ony Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 

tuckesi Crawford John, Lanarkshire ; ; Perlitic Pitchstone, Saxony —— 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 15. 9d. and 2s. 
To the United States, the Continent, &c. :— Collections of Minerals and Rocks for Prospectors and Students. 
Yearly 30 CaraLoGuges Post FREE. 


Quarterly ...- ° 78 NEWGATE STREET, LONDON, EC. 
F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
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To India, China, and egal i 





—_ indie % : NATURAL HISTORY AGENCY, 
PE i s+ 6sne kao Sa ee ee 158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
CHARGES FOR ADVERTISEMENTS. of Scientific Interest. 
Always in stock :—Micro-slips (crown and patent plate glass) and Micro 
Three Lines in Column 2s. 6d. 9d. per Line after. covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes 
ie 2 — Lg Ponce mange Chisels ; ae me ~ | — Hammer a 
P } ‘ ‘abinets ; lowpipe Apparatus; and low-price pecimens of Rocks 
One Eighth Page, or Quarter Column ... 018 6 Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
Quarter Page, or Halfa Column ..... 41 15 o order. The new 12s. 6d. and 25s. Collections for agricultural students, 
Halfa Page, ora Column ........ 3 5 O farmers, land prospectors, and others, as supplied to the RovaL AGRICUL- 
Whole Page [zs TURAL ‘CoLece, C1iRENCESTER, comprise carefully chosen series of typical 


rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron, Nickel, and Cobalt, from Norway and Australia, 


Money Orders sapuitte to MACMILLAN & CO and small specimens of Queensland Opal and cut New Zealand Jade. 


OFFICE: 29 BEDFORD STREET, SFrRAND, W.C. 
Excellent Copies of the actual, natural Handwriting, also } S A L E Y¥ 
of Drawings, Music, even of elaborate Sketches, Pro- 


grammes, Plans (up to Double-Elephant size), Shorthand, and Mathematical Instrument Manufacturer to H.M. G oy Council of 
Type-Writing, are easily, quickly, and cheaply produced by the India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 


Illustrated Price List Post Free. 














Very fluid ink, used with ordinary pen and paper. Auto-Circulars W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
resemble written letters, Used at the House of Lords, &c. Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), matical Work. Silver Medal, Architects’ Exhibition, 1886. 
London Wall, Leben, 2 and so Princess Street, Manchester. Address: -GREAT TURNSTILE. HOLBORN, LONDON, W head 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates 
WITH 15-INCH PLATES, £4 10 © 


md ” ” 5 10 te) 
610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEASE, 


56 CHARING CROSS ROAD, W.C. 


PERKEN, SON & RAYMENT, “222%: °™=™s=™™ 
—) o Profes te Tr te London, E.c. 


MANUPACTORE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS ” “ OPTIMUS ” 











PHOTOGRAPHIC OUTFITS. 





: __ Superior Lo ng Focus Camera, SC RER 
Dark Slide nak Rectilinear Lens, Instantaneous SCOUT. 7 
Shutter, ‘Tr 1 and Waterproof Case Complete 
rat Medium Size. Small Size. 
SA Clear Definition. Clear Definition. 
mat For Plates Good Field. Large Field, 
Pg 
iy, °F OY 4% Magnifying 64 Magnifying 25 
| £5 10s. times. times. 
i, ty | 4 ) Mi 
Mana ty} For Plates | 70s. 30s. 
WV A : aie | Fer Definition and Ma, gnifying g Power we invite intending Perch hasers to test our 
fA £8. | Field Glasses against any in the Wori 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS, 


A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 


TRY, PHYSICS. AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. 
*," A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so muck 
information on the subject as may be of service to students of other but allied branches. 

NATURE :—“ We feel assured that the simultaneous publication in this country and in America of so simple and at the 
same time so accurate a text-book of the subject as the work we are now considering will do much towards reviving and diffusing a 
taste for the study of crystallography. The student who masters the contents of this little book will undoubtedly have much more 
to learn before he is competent to deal with all the higher problems of crystallographic science ; but, however far his researches 
may be carried in the future—and this is, perhaps, the very highest praise we can give to the book—he will certainly have little, if 
anything, to wzlearn.” 





Crown 8vo, Cloth, 10s. 6d. 


LESSONS IN ELEMENTARY BIOLOGY. _ By T. Jerrrey Parxer, B.Sc, 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. 0. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—‘‘ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY:—* The work is one which should be in the hands of every practical botanist.” 

SATURDAY REVIE W:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 


NEW VOLUME OF SIR WILLIAM THOMSON’S POPULAR LECTURES. 
Crown 8vo, Cloth, 7s. 6d. 


PAPERS ON NAVIGATION. By Sir Witttam Tuomson, LL.D., P.R.S., 
F.R.S.E., &c., Professor of Natural Philosophy in the University of Glasgow, and Fellow of St. Peter’s College, 
Cambridge. [Popular Lectures and Addresses, Vol. II. 


*.* The papers on navigation treat of such subjects as pilotage, astronomical navigation, “‘dead reckoning” or ‘‘ account,” deep-sea surroundings. 
In the papers relating to the tides, besides the general facts, the subjects of gravitation, the influence of the Straits of Dover on the tides of the British 
Channel and the North Sea, the tides of the southern hemisphere and the Mediterranean, the sketch proposed plan of procedure in tidal observation, 
and analysis and the equilibrium theory of the tides, are discussed and dealt with. 


NEW EDITION OF VOL, I. 
New and Revised Edition, Crown 8vo, Cloth, 7s. 6d. 


THE CONSTITUTION OF MATTER. By Sir Witttam Tuomson, LL.D. 


P.R.S. With Illustrations, [Popular Lectures and Addresses, Vol. I. 


WITH PREFACE BY DR. A. R. WALLACE. 
8vo, Cloth, 145. net. 


THE HISTORY OF HUMAN MARRIAGE. By Epwarp WestTeERmMarck, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 

have seldom read a more thorough or a more philosophic discussion of some of the most dificult, and at the same time interesting, problems of 
anthropology. . . . On some points Mr Westermarck has arrived at different and sometimes diametrically opposite conclusions from those of Darwin, 
Spencer, Mergan. Tylor, Lubbock, and he has done so after a most complete and painstaking investigation of all the available facts. a 

With such an array of authority on the one side and a hitherto unknown student on the other, it will certainly be thought that all the probabilities 
are against the latter. Yet I venture to anticipate that the verdict of independent thinkers will, on most of these disputed points, be in favour of the 
new comer who has so boldly challenged the conclusions of some of our most esteemed writers. Even those whose views are here opposed will, I aa. 
acknawledge that Mr. Westermarck is a careful investigator and an acute reasoner, and trat his arguments, as well as his conclusions, are worthy 
the most careful consideration. d 

Every reader of the work will admire its clearness of style and the wonderful command of what is to the author a foreign language.—From Dr. 
Wa cace’s Preface. 

TIMES :—*‘ Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 

attention of all scientific students of sociology.” 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD, 
Now Ready, Part VI., 8vo, Paper Covers, 8s. net. 
MONOGRAPH OF THE BRITISH CICAD OR TETTIGID#. _ Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., IV., and V. already Published, 8s. net each ; or Parts I-IV. bound in Vol. I., 33s. 6d. net. 


MACMILLAN AND CO., LONDON 
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MESSRS. MACMILLAN & CO’S PUBLICATIONS. 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 


OUTLINES OF FIELD GEOLOGY. By Sir Arcuipacp Gerkiz, LL.D., 


F.R.S., Director-General of the Geological Survey of Great Britain and Ireland. 

“ This volume has now been thoroughly revised and considerably enlarged. One of the he changes will be found in the account of the schistose 
rocks, which has been re-written in the light of recent researches into these interesting but difficult parts of the geological record. A number of new 
illustrations have been added from my note-books.’’—From the Author's Preface. 

BIRMINGHAM DAILY GAZETTE :—*‘ In truth the book is as complete as care and experience can make it, and to every 
geological student its value is inestimable.” 

SCOTSMAN :—*‘ Prof. Geikie condenses for the advantage of the student the results of many years’ practice and experience 
in actual geological research. The utility of the book is enhanced by numerous diagrams and woodcuts.” 

GLASGOW HERALD :—* We can still more heartily recommend this book to all who wish to gain a practical knowledge 
of geological work in quarry or cutting, on mountain, in glen, or open country. The woodcuts are beautiful, and illustrate the text 
admirably.” 

HARDWICKE'S SCIENCE GOSSIP :—‘‘ A small volume ably and clearly written, and which cannot fail to take its place 
as one of the best introductions to the study of geology.” 

NORTH BRITISH DAILY MA/L:—“ This clever little volume will be highly appreciated. Prof. Geikie has supplied 
what has long been felt to be a great want. The numerous illustrations and diagrams will be found to be of the very greatest 
assistance to the practical student.” 

NEW EDITION OF SIR J. W. DAWSON’S ACADIAN GEOLOGY. 
Just Published, Fourth Edition, Royal 8vo, Cloth, 215 
THE GEOLOGY OF NOVA SCOTIA, NEW BRUNSWICK, AND PRINCE 
EDWARD ISLAND, or ACADIAN GEOLOGY. By Sir J. WILLIAM DAWSON, LL.D., F.R.S., F.G.S., 


Principal and Vice-Chancellor of McGill College and University, Montreal. Fourth Edition, with Map, Illustrations, and 
2 Supplements. 





NEW AND REVISED EDITION OF AIRY’S POPULAR ASTRONOMY. 
Just Published, Seventh Edition, Feap. 8vo, 4s. 6d. 
POPULAR ASTRONOMY: a Series of Lectures delivered at Ipswich by Sir 
GEORGE BIDDELL AIRY, K.C.B., late Astronomer-Royal. Revised by H. H. Turner, M.A., B.Sc., Chief 
Assistant, Royal Observatory, Greenwich. 


This edition has been very carefully revised by the Chief Assistant of the Royal Observatory, Greenwich, who has, however, introduced no more 
changes than were absolutely necessary to bring so well-established a book up to date. 


BOOKS FOR CHEMICAL STUDENTS. 


AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
8vo, Cloth, 14s. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D., Pro- 
fessor of Chemistry in the University of Leipzig. Translated with the Author's sanction by GEORGE McGowan, Ph.D., 
Demonstrator in Chemistry, University College, North Wales, Bangor. 

SPEAKER :—*‘ A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

SCOTSMAWN :—‘* The book is an admirable one in every way. Beginning with the origin of chemistry as found in alchemy, 
it traces the history of the science down to the present time. The author gives a clear account of the genesis of chemical theory, 
and at the same time presents a comprehensive history of the progress of knowledge of the various departments. The account of 
the development of the atomic theory is particularly well done.” 

NEW AND THOROUGHLY REVISED EDITION. 
8vo, Cloth, 18s. 

ACOMPLETE TREATISE on INORGANIC AND ORGANIC CHEMISTRY. 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. ; 

Vol. III. —THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, on ORGANIC CHEMISTRY. Six 

Parts. Part III. New and Thoroughly Revised Edition. 

CHEMICAL NEWS :—*‘ As a systematic treatise on chemistry the work in its entirety has no equal in the English 

anguage.” 

:' ” ACADEMY :—* The authors are evidently bent on making their book the finest treatise on systematic chemistry in the 

anguage.” 

JRON :—* One of the best treatises in our language.” 

r Globe 8vo, 6s. 

MIXED METALS OR METALLIC ALLOYS. By Arruur H. Hoorys, 
Principal of the School of Metallurgy, Birmingham and Midland Institute. 

CHEMICAL NEWS :—‘ The best manual of alloys to be met with in the English language.” 

. a i BY THE SAME AUTHOR. F 

PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use 
of Teachers, Students, and Assayers. With Illustrations, Globe 8vo, 6s. : 

A TEXT-BOOK OF ELEMENTARY METALLURGY. For the use of 
Students. Globe 8vo, 4s. 

IRON AND STEEL MANUFACTURE. A Text-book for Beginners.  Illus- 
trated. Globe 8vo, 3s. 6d. 
MACMILLAN AND CO., LONDON. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 





SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorDSWORTH. 


No. 1134, VOL. 44.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst many unsolicited Testimonials the 



































Prices FROM 


£5 to £7. following has been received by the maker:— 
fim mass EpiInburGH, May 31, 1889. 
ATCH SIZE. 


Dear Sir,—I ta ba veeuened 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 


of your new 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
=! 2] jit down 2000 feet and then 
iicomparing it with the stan- 
} } dard on my return. The 
/ results obtained speak vol- 
y umes for the high-class 
workmanship and great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) rh C. Mossman, 
R.M.S., Observer, 
“o- Met. Soc. 
To be obtained of all Opticians and Wholesale Houses. 


J. iv. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 





“The ‘ STAR’ MICROSCOPE is a modern marvel at its low a 
The lenses alone are worth the money.”—ASritish Medical Journal 


ECK’S 


B : 
; £2 Qs. to £5 5s. 





Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but ts now a handsome, 
weil-Crished Instrument. 
















6 


SeSOr see r+*+eoe® 


R.& J. BECK. 68 nea” London, E.C. 


ing the admirable qualities | 
“Watkin” | 


JULY 23, 1891. [PRICE 15 CENTS. 


[All Rights are Reserved. 





| BROWNING’ BI NOCU LARS. 


| 
| 
| 
| 





THE “ECONOMICAL” FIELD-GLASS. 
This Binocular has achromatic object-glasses 14 inch in diameter, apd 
sliding shades to shelter the object- glasses from sun or rain, and ts fitied in a 


solid leather sling case, price £1 5s. ; sent free 


Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRAS 


SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 








NEGRETTI AND ZAMBRA make a Specialty of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


| 

| 38 HOLBORN VIADUCT, E.C. 
45 CORNHILL; 122 REGENT STREET. 
Studio—CRYSTAL PALACE, Sydenham, 


Telegraphic Address—‘' Necrett1, Lonpon.” 


Branches : 
Photographic 
Te ierHone No. 6583. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 


22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
CARDIFF, commencing on WEDNESDAY, AUGUST 10. 


PRESIDENT-ELECT : 
WILLIAM HUGGINS, Ese, D.C.L., LL.D., F.R.S., Hon.F.R.S.E., 
F.R.A.S. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
quested to give notice before AUGUST 1 of their intention to offer Papers. 
Information about Lodgings and other Local Arrangements may be 
obtained from the Local Secretaries, Bank Buildings, Cardiff. 
G. GRIFFITH, Assistant General Secretary. 


VICTORIA UNIVERSITY. — 








UNIVERSITY COLLEGE, LIVERPOOL, 


PROFESSORS AND LECTURERS OF ARTS AND SCIENCE 
FACULTIES. 


Greek +» Principal G. H. RENDALL, M.A. 
Latin . Prof. H. A. STRONG, M.A., LL.D. 
Teutonic Languages ... KUNO MEYER, Ph.D., M.A. 
French - Mons. A. E. LAMART. 

Italian «- CHEVALIER E. LONDINI, D.C.L. 


Modern Literature and) , _ — 
English Language weap P TOE WALTER RALEIGH, M.A. 
English History «+ Prof. J. M. MACKAY, M.A. 


w.. Prof. JOHN MacCUNN, M.A. 
Science and\ prof E. C. K. GONNER, M.A. 


Philosophy 

Economic 
Statistics 
. Prof. F. S. CAREY, M.A. 

« Prof. OLIVER LODGE, LL.D., D.Sc., F.R.S. 
. Prof. HELE SHAW, M.|Inst.C.E. 


Physics 


Engineering ... 





Chemistry . Prof. CAMPBELL BROWN, D.Sc. 
Physiology . Prof. FRANCIS GOTCH, M A., B.Sc., M.R.C.S. 
Biology . Prof. W. A. HERDMAN, D.Sc., F.L.S. 
Botany «- R. J. HARVEY GIBSON, M.A., F.L.S. 
Fine Art ... . Prof. R. A. M. STEVENSON, M.A. 
SESSION commences OCTOBER 1. Full Prospectus and List of 


Scholarships on application to the RecisTRAR, University College, Liverpool. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1. 
Introductory Lecture at 4 p.m., by Prof. VICTOR HORSLEY, M.B., 
B.S., F.R.S., Assistant Surgeon to University College Hospital. 

The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 23. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 







ersity College Hospital about 3000 In-patients and 35,000 Out- 
re treated during the year. Thirty-six appointments, eighteen 
nt, as House Surgeon, House Physician, Obstetric Assistant, 
-, are ed up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee 
Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 
E. A. SCHAFER, F.R.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


LECTURER on APPLIED MECHANICS. 


The Tech Cc 





nical Education Committee of the County Council of the County 























of Sout the Service a LECTURER on 
APPLIE onduct Classes in Mechanical 
Drawing e ent by the County 
Cc The Engag 1 the first instance for Six Months 
y, dating from Oct £150, and Railway Fares. 
Applications, with cor xan Six Testimonials, should reach 





GUST 8 


VAUGHAN CORNISH, B.Sc., F.C.S. 
13 Southgate Street, Winchester. 


the undersigned not later than 








LIVING SPECIMENS FOR THE 
MICROSCOPE. 


PEs rn 
Algz, Infusoria, Rotifera, Entomostraca, Polyzoa, and other examples 
of “* Pond-life’’ are supplied at rs. per Tube, Post free, with Drawing and 
Description. Volvox globator, Stentor caruleus, Brachionus rubens, 
Plumatella repens, and Paludicella Ehrenbergi now good. Amoeba, 
Protococcus, Vorticella, Hydra, Crayfish, &c., for Students of Biology. 


List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


- CITY AND GUILDS OF LONDON — 
INSTITUTE. 


PRESIDENT: H.R.H. THE PRINCE OF WALES, K.G. 


CHAIRMAN OF COUNCIL: THE RIGHT HON. THE EARL 
OF SELBORNE, F.R.S. 


SESSION 1891-92. 


The Matriculation or Entrance Examination for the CENTRAL IN- 
STITUTION will be held on SEPTEMBER 21-24 and for the Day 
Department of the TECHNICAL COLLEGE, FINSBURY, on SEP- 
TEMBER 209. 


CENTRAL INSTITUTION. 


The Courses of Technical Instruction at the Central Institution of the 
City and Guilds of London Institute ave adapted to the requirements of 
rsons who are preparing to become Civil, Mechanical, or Electrical 
ngineers, Chemical and other Manufacturers and Teachers. 
MATHEMATICAL DEPARTMENT, under the direction of Prof 
Heyrici, F.R.S. ENGINEERING DEPARTMENT, under Prof 
Unwrn, F.R.S., M.1.C.E. (Dean of the Institution). PHYSICAL AND 
ELECTRICAL DEPARTMENT, under Prof. Ayrton, F.RS 


CHEMICAL DEPARTMENT, under Prof. ArmMstTRONG, PhD, 
F.R.S. 
The NEW SESSION COMMENCES on SEPTEMBER 30. The 


Entrance Examination will be held on SEPTEMBER 21-24. 

Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on application at the Central Institution, Exhibition 
Road, or at the Office of the City and Guilds Institute, Gresham College, 
E C. 


TECHNICAL COLLEGE, FINSBURY. 


The DAY CLASSES at the City and Guilds Technical College, Fiss 
bury, provide Technical Instruction for Mechanical and Electrical Eng- 
neers and Technical Chemists, and are under the direction of Pruf. S. ? 
Tuompson, D.Sc., F.R.S., Principal of the College, Prof. J. Perry, F-RS 
and Prof. R. Me.pota, F.R.S. 

The NEXT SESSION commences on OCTOBER 6. 
Examination will be held on SEPTEMBER 29 . 

For further Particulars of Day and Evening Classes, Scholarships, & 
apply at the College, Leonard Street, City Road, E.C., or at the Office ° 
the City and Guilds Institute. 


The Entrance 


JOHN WATNEY Hon, Secretary. 
City and Guilds of London Institute, Gresham College, E.C. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1891-92 will open on THURSDA! 
OCTOBER i, when the Prizes will be distributed at 3 p.m. by * 
G. M. HUMPHRY, M.D., LL.D., F.R.S. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of x25 guineas a0 
£60 respectively, open to all first-year Students, will be offered for com 
petition. The Examination will be held on September 26, 23, and % 
and the subjects will be Chemistry and Physics, with either Physiology 
Botany, or Zoology, at the option of Candidates. ; 

Scholarships and Money Prizes of considerable value are awarded at * 
Sessionai Examinations, as also several Medals. . _ 

Special Classes are held throughout the year for the Preliminary Scienti 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arraag® 
ments are made for Students entering in their second or subsequent ye@* 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, ¥™ 


also has a List of local Medical Practitioners, Clergymen, and others 7) — 


receive Students into their houses. ; 
Prospectuses and all particulars may be obtained from the 
Secretary, Mr. Gzorce Renpve. a 
G. H. MAKINS, Deam 
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Sale bp Auction. 


FRIDAY, JULY 3r. 
MICROSCOPIC APPARATUS, &C. 


MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on FRIDAY, 
JULY 31, at half-past 12 precisely, several valuable Binocular and 
Monocular Microscopes by Ross, Smiru, and Beck, &c. Also, Im- 
mersion and other Objectives, and a great variety of Microscopic Appara- 
tusand Fittings. Also, Photographic, Chemical, and Electrical Ap- 
paratus, and Miscellaneous Property. 


JULY 23, 


On view Day prior, 2 to 5, and Morning of Sale, and Catalogues had. 











UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1891-92 will open on SEPTEMBER 29. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


an Professor, A. Gray, M.A. 
PHYSICS  ssvsseens { Demonstrator, D. M. Lewis, M.A. 


. ec , f Professor, J. J. Donsie, M.A., D.Sc. 
CHEMISTRY ... \ Demonstrator, G. MacGowan, Ph.D. (Leipzig). 


BIOLOGY ......... Professor, R. W. Puitiips, M.A., B.Sc. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
paring for University and other Examinations. Two Years of the Three 
Years’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry, Botany, 
and Zoology are recognized by the Universities of Edinburgh and Glasgow 
as qualifying for the Medical Degrees of those Universities. One Annus 
Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. 

In the Physical Department a Steam-Engine and Dynam>-Electric 
Machinery, &c., have been provided for the Teaching of Electrical Engineering. 
A Special Course has been arranged in this subject. 


Laboratory Fees (per Term) 


on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 


to the RecisTrRar, 
W. CADWALADR DAVIES. 
Bangor, July 1, 1891. 


UNIVERSITY COLLEGE, BRISTOL. | 


CHEMICAL DEPARTMENT. 


Proressor—SYDNEY YOUNG, D.Sc. 
LecrurER—ARTHUR RICHARDSON, Ph.D. 

The SESSION 1891-92 begins on OCTOBER 8. Lectures on Inorganic, 
Organic, Advanced, Analytical. and Photographic Chemistry will be delivered 
during the Session. The Laboratories are fitted with the most Recent Im- 
provements for the study of Practical Chemistry in all its branches. In the 
Evening, Lectures on Inorganic Chemistry, at Reduced Fees, are delivered. 
Several SCHOLARSHIPS are tenable at the College. 

CALENDAR, containing full information, price rs. (by post, 1s. 3¢.). 

For Prospectus and further particulars, apply to 

JAMES RAFTER, Secretary. 





HARTLEY INSTITUTION, 
SOUTHAMPTON. 


TECHNICAL TEACHERS. 


The Hartley Council require the services of — 

(1) AGEOMETRICAL and ENGINEERING TEACHER. Salary, 

150 per annum and Government grants. 
_ 2) An ASSISTANT ART MASTER, specially qualified to teach Model- 
ling in Clay and Wood-carving. Salary, £100 per annum and certain 
Government grants. 

Full particulars of these Appointments will be sent on Application 

Applications for these Appointments must be received by the SECRETARY 
on or before THURSDAY, AUGUST 6. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are 
GEOLOGY f 
to Lectures o: 


invited fur the Appointment of LECTURER on 
x one year from October 1, at a Stipend of £100. for which 
on the Geolegy of Coal Mining and 30 Lectures on Geology as 
connected with the Agricultural Course will be required. Opportunity will 
be given for Extension Lecturing in Yorkshire, for which a payment of £2 
per Lecture will be made. The Lecturer would be required to reside in or 
near Leeds during the six winter months, The Appointment will probably 
ve renewable, 


SEPTEMSE Re be received by the Secrerary of the College up to 
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THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
| ships of the Koyal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 
| 


PUPIL ASSISTANT.—Youth of Scientific 


Tastes and Training Wanted. — Prof. Geppes, Hall, 


Edinburgh 


_F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
| of Scientific Interest. 


The Specimens recently added to Stock include examples of the rare 
| Czsium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 
U.S.A. ; fine sections of Siphonia in Flint; Fossils and Sedimentary and 
| Igneous Rocks from the Llandovery, Caradoc, Llandeilo, Wenlock, and 
Upper Lingula Beds near Builth, Church Strett n, and Aymestry ; Trilobites 
and Acrocystella from the Shineton Shales ; Foraminifera and other Fossils 
from the Thanet Sands, near Ramsgate; a selection of Ornamental Shells 
and Malayan Butterflies; and Micro-sections of ‘‘ Flaser-Gabbro” from 
Scotland and Germany, of Diamantiferous ‘‘ Blue Ground ”’ fron Ki nberley, 
and of Chert with Organisms. A varied assortment of Microscopical Glass 
Slips and Covers always on hand. 


University 





JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISI'tE FOR 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 
| TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
| STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
i NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged tor the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 


And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, Firzroy SQUARE, LONDON, 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 








LATEST ARRIVALS, 


Beautiful Coloured Crystal of Ruby, Burmah, very fine Emeralds on the 
Matrix, Pink Garnets, Hyalite, San Luis Potosi, finely crystallized Azurite, 
rare form of Rhodocroisite, fine New Zealand Jade Meri- Meri. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony; Pikrite, 
I - a hh Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 

1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGuges Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


~ CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 


COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 Futnam Roap, Lonpon, S.W. 
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NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN. H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT. THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT, 
MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 


CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WriGHT. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6¢., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


KING, MENDHAM, & Co., 


Electrical Engineers 


AND 


Manufacturing Electricians. 


Speciacities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, SIxTH EpITION, 
Post Free, 6d. 





~~ 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 


te Mena in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


- WILLIAM BANKS, 
OPTICIAN, 


Astronomical Telescopes. Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 


SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON, 





Instrument Company, Cambridge. 


Address all communications ‘“ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s, 6d, 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge, 


| Just Published, Demy 8vo, Cloth, r2s. 6d. net. 
} 


'GEOLOGICAL EXCURSIONS, 1860-1890. 

A Record of the Excursions made by the Members of the Geologists’ 

! Association. Edited by ‘T. V. HOLMES, F.G.S., and C. DAVIES 
SHERBORN, F.G.S. With Maps and numerous Illustrations. 

“Tt was a happy thought to collect together in one volume these scattered 

| notices, for they give succinct descriptions of almost all the localities of geo- 

logical interest readily reached from London, so grouped as to be conveniently 





| accessible. . . . A valuable addition to Brtiish geology.” — Nature. 

| ‘The very best field manual of British geology yet issued.”—Science 

| Gossip. 

| London: EDWARD STANFORD, 26 and 27 Cockspur Street, Charing 
Sross, S.W. 

| 

| 


Just Published, Demy 8vo, Wrapper, rs. 


THE SPREAD OF INFLUENZA: 
ITS SUPPOSED 
Relations to Atmospheric Conditions. 
BY 
The Hon. R. RUSSELL. 
London: EDWARD STANFORD, 26 and 27 Cockspur Street, Charing 
Cross, S.W. 
Just Published, in Demy Bvo, 6c Ss Price 1s. E 


'SOME THOUGHTS ON _ SUBJECTS 
ASTRONOMICAL 


| (THe ORIGIN OF THE PLANETS AND THEIR PACES, THE SUN AND STArs, 
Comets, Moons, Licut anp Heat, &c.). 


Second Edition, with Notes. 
By JOHN ROMANES, S.S.C. 


Just Published, Price Sixpence. 

THE DIMINUTION OF THE JAW IN 
THE CIVILIZED RACES, AN EFFECT 
OF DISUSE. 

By F. HOWARD COLLINS, F.L.S., 

Compiler of ‘‘ An Epitome of the Synthetic Philosophy.” 
WILLIAMS & NORGATE, London and Edinburgh. 


Post Free for Six Stamps. 
| Natural History Book Circular (No. 109). 
Important Works for Sale on 


ECONOMIC BOTANY: 


Botanical Dictionaries; Systematic Works; Agriculture; Commercial 
Botany ; Forestry and Trees; Gardening; Medical Botany. 
troo Works. 


| 
| 
| 


| 
| 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


ON SALE BY MACMILLAN AND BOWES, 
CAMBRIDGE. 
ARAGO, F. (Euvres. 17 Vols., 8vo, 1861-62, £3 35. 
Astronomie, 4 Vols.; Notices Scientifiques et Biographiques, 8 Vols. ; 
Mémoires Scientifiques, 2 Vols. ; Voyages Scientifiques ; Mélanges; Tables. 
CAMBRIDGE ASTRONOMICAL OBSERVATIONS 
made at the Cambridge Observatory in the Years 1836-42, 1844745» 
1849-60. By Prof. JAMES CHALLIS. 1o Vols., 4to, Boards, 305. 
GREENWICH. Astronomical Observations made at the 
Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s. 


GREENWICH. Results of Astronomical Observations, 
1859-80. 22 Vols., 4to, 42s. 


NATURE. A Weekly Illustrated Journal of Science (with 
all the Portraits). Vols. XIV. to XXXV., in 11 Vols., Half-calf; 
XXXVII. and XXXVIIL., and a portion of XXXIX. in Numbers. 
1876-79. £6 6s. Ps 

This Copy contains all the Portraits of Scientific Worthies published 

during 1876-79. 

TAYLOR’S SCIENTIFIC MEMOIRS, selected from 
the Transactions of Foreign Academies of Science and Learned Societies, 
and from Foreign Journals. First Series, August 1836 to September 

j 1852. 5 Vols., Half-calf. New Series, Natural History, Parts t-4: 

Naturat Philosophy, Parts 1-4 (pub. £6 1os. in parts), £5 105. 

H A Complete Set of this valuable Work. 
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NO BELLADONNA NEEDED. | SUBSCRIPTIONS TO “ NATURE.” 
a FOURNET’S REFRACTOMETER. oe 2 
ss | QCULIST’S APPARATUS (PATENT), Tee ee eee ie 
ered SILVER MEDAL, PARIS, 1889. Quetety 2. ccc cece. - 97 6 


Lon See ‘‘ ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. To the United States, the Continent, &c. :— 





fence | ree ° ° 30 6 
* CURATIVE SPECTACLES Se it tsesesets ee 
mar FOR UNEASY SIGHTS. : ; 
MR. A. FOURNET (The Inventor), ee 

A: i8 BENTINCK STREET, WELBECK STREET, W. eee ttt eet e ne Ee 

(Hours 11 till 7.) Sea eee vane 2S 

Consultation Fee, 5s. 
Spectacles, Steel Frames, from 7s. 6d. 
ering ft oS oh ans ry ago Litne See 

' Homeopathic Review :-—“‘If you need to see better, yet shrink from ee Lines in Column ar. 60. 94. per Line after. 
ag glasses, read A. Fournet’s ‘ Philosophy of Sight.’” & §. 


One Eighth Page, or QuarterColumn ... 0 18 


d 

= (15 Stamps, from the Author.) Quarter Page, or Halfa Column ..... 115 ~ 
° 

o 





Excellent Copies of the actual, natural Handwriting, also Half a Page, oraColumn ........ 2 5 
TS of Drawings, Music, even of elaborate Sketches, Pro- EE oy 6 ea ee, ale 6 6 
ammes, Pians (up to Double-Eiephant size), Shorthand, and | 
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Paris Exhibitior, 
1889 
\IGold Medal 





awarded to 
J. S. Fry & Sons, 











= A T T 0 F 0 3 Y j S T OFFICE: 29 BEDFORD STREET, SFRAND, W.C. 
AUTOCOPYIST DEPT. (A.E.T.Co., La.), 
DRAPER’S INK (DICHROIC). C O C O A 
the principal Banks, Public = Railway Companies throughout HOLLOWAYS OINTMENT INFALLIBLE 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars = K Y J S 
London Wall, London, and 52 Princess Street, Manchester. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. a 
It writes almost instantly full black. | Flows easily from the Pen. Y 
Blotting-paper may be applied at the 


-Writin ily, quickly, and ch d by th 
pe @, are easily, quickly, and cheaply produced by the Money Orders payable to MACMILLAN & CO. 
resemble written letters. Used at the House of Lords, &c. 
Pure Concentrated 
cT BEST BLACK INK KNOWN. 
Writing becomes a pleasure when this Ink is used. It has been adopted in 
D ‘ode Steel Pens. 
wes not corrode Stee! Fens moment of writing. For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 


Iscleanly to use, and not liable to Blot. 
9); => eg kanien, A> Stun, Resnae S Sens, Sostee ULCERS. If effectually rubbed on the Neck and Chest, it cures 
on Street ; ° ? > . EWBERY ONS, ewgate . 
‘Soest? Pre 9 By hed BO ts slg 80RE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 
BEWLEY & DRAPER (Limited), Dublin. | GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


~“| SCIENTIFIC WORTHIBES. 


The following is a list of the Portraits that have appeared in the above Series :— 














— MICHAEL FARADAY. | WILLIAM HARVEY. 

a] THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 

)s CHARLES DARWIN. J. LOUIS R. AGASSIZ. _, 
JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
GEORGE GABRIEL STOKES. SIR RICHARD OWEN. — 

Vols; SIR CHARLES LYELL. JAMES CLERK MAXWELL. 

“ables. SIR CHARLES WHEATSTONE. JAMES PRESCOTT JOULE. 

ONS SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 

44745» ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. 

305. ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. f 

t the SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 
HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLV ESTER. a 

tions, SIR JOSEPH DALTON HOOKER. DMITRI IVANOWITSH MENDELEEFF. 

, LOUIS PASTEUR. 

(wit 

<= Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. each ; 

ished or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 

from THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


abet Cheques and Money Orders payable to MACMILLAN & CO,, 
S$ In4; 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN & c0. S$ PUBLICATIONS. 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 


OUTL INES OF FIELD GEOLOGY. By Sir Arcuripatp Getkir, LL.D, 


F. R.S., Director-General of the Geological her of Great Britain and Ireland. 

Z vised and considerably enlarged. Ouse of the chief chaegzes will be fount in the account of the schistose 
f recent researc hes into these interesting but difficul Ut part s of the geological record. A number of new 
ks.”’—From the Author's Preface. 

BIRMINGHAM DAILY GAZET TE: :—‘*In truth the book is as complete as care and experience can make it, and to every 
geological student its value is inestimable.” 

SCOTSMAN:—* Prof. Geikie condenses for the advantage of the student the results of many years’ practice and experience 
in actual geological research. The utility of the book is enhanced by numerous diagrams and woodcuts.” 

GLASGOW HERALD :—* We can still more heartily recommend this book to all who wish to gain a practical knowledge 
of geological work in quarry or cutting, on mountain, in glen, or open country. The woodcuts are beautiful, and illustrate the text 
admirably.” 

HARDWICKE'’S SCIENCE GOSSIP :—** A small volume ably and clearly written, and which cannot fail to take its place 
as one of the best introductions to the study of geology.” 

NORTH BRITISH DAILY MA/L:—* This clever little volume will be highly appreciated. Prof. Geikie has supplied 
what has long been felt to be a great want. The numerous illustrations and diagrams will be found to be of the very greatest 
assistance to the practical student.” 

NEW EDITION OF SIR J. W. DAWSON’S ACADIAN GEOLOGY. 
Just Published, Fourth Edition, Royal 8vo, Cloth, 21s 
THE GEOLOGY OF NOVA SCOTIA, NEW BRUNSWICK, AND PRINCE 
EDWARD ISLAND, or ACADIAN GEOLOGY. By Sir J. WILLIAM DAWSON, LL.D., F.R.S., F.G.S,, 
Principal and Vice-Chancellor of McGill College and University, Montreal. Fourth Edition, with Map, Illustrations, and 
2 Supplements. 








lume has now been thorough 
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NEW AND REVISED EDITION OF AIRY’S POPULAR ASTRONOMY. 
Just Published, Seventh Edition, Fcap. 8vo, 4s. 6d. 


POPULAR ASTRONOMY: a Series of Lectures delivered at Ipswich by Sir 


GEORGE BIDDELL AIRY, K.C.B., late Astronomer-Royal. Revised by H. H. Turner, M.A., B.Sc., Chief 
Assistant, Royal Observatory, Greenwich. 
This edition has been very carefully revised by the Chief Assistant of the Royal Observatory, Greenwich, who has, however, introduced no more 
changes than were absolutely necessary to bring so well-established a “20k up to date. 


BOOKS FOR CHEMICAL STUDENTS. 


AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
8vo, Cloth, 14s. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D, Pro- 
fessor of Chemistry in the University of Leipzig. Translated with the Author's sanction by GEORGE McGowan, Ph. D., 
Demonstrator in Chemistry, University College, North Wales, Bangor. 

SPEAKER :—* A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

SCOTSMAN :—** The book is an admirable one in every way. Beginning with the origin of chemistry as found in alchemy, 
it traces the history of the science down to the present time. The author gives a clear acount of the genesis of chemical theory, 
and at the same time presents a c prehensive history of the progress of Seoutolies of the various departments. The account of 
the development of the atomic theory is particularly well done.” 


NEW AND THOROUGHLY REVISED EDITION. 
8vo, Cloth, 18s. 
A COMPLETE TREATISE on INORGANIC AND ORGANIC CHEMISTRY. 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. a 
Vol. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, op ORGANIC CHEMISTRY. Six 
Parts. Part III. New and Thoroughly Revised Edition. 
saan UICAL NEWS :—** As a systematic treatise on chemistry the work in its entirety has no equal in the English 
language.” 
MC. ADE MY:—‘' The authors are evidently bent on makinz their book the finest treatise on systematic chemistry in the 
language.” 
ZRON :—* One of the best treatises in our language.” 
Globe 8vo, 6s. 


MIXED METALS OR METALLIC ALLOYS. By Arruur H. _ Hriorss, 
Principal of the School of Metallurgy, Birmingham and Midland Institute. 
CHEMICAL NEWS :—* The best manual of alloys to be met with in the English language.” 

BY THE SAME AUTHOR. 

PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use 
of Teachers, Students, and Assayers. With Illustrations, Globe 8vo, 6s. 

A TEXT-BOOK OF ELEMENTARY METALLURGY. For the use of 
Students. Globe 8vo, 45. 

IRON AND STEEL MANUFACTURE. A Text-book for Beginners. _ Illus 
nn MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


SECOND EDITION, THOROUGHLY REVISED, OF MARSHALL’S PRINCIPLES OF ECONOMICS. 
Just Ready, Vol. I., 8vo, 125. 6d, net. 


PRINCIPLES OF ECONOMICS. 


By ALFRED MARSHALL, M.A., Professor of Political Economy in the University of Cambridge, Fellow of 
St. John’s College, Cambridge, sometime Fellow of Balliol College, Oxford. 2 Vols. 


*,* A copy of the Second Edition will be supplied to any purchaser of the First Edition who forwards his copy of the first edition together with a 
remittance Sor 7s. to Macmillan and Co. before September 30, after which date this offer will be withdrawn. 


Some Press Notices of the First Edition. 


TIMES :—‘‘ This great treatise on economic science bids fair to take for the present generation the place which Mill's work 
took for the generation of forty years ago. It is a contribution of capital importance to the higher literature of economic science. 

What is still more characteristic of the work is its wide command and felicitous application of ‘ curious facts,’ its searching 
analysis of the mechanisms of business of all kinds, and its masterly treatment of human action and motive in their bearing on 
economical problems.” 

OBSERVER :—‘‘In a sense, Prof. Marshall's work is the most striking book of the season.” 

NATURE :—*‘ The uniformities of action resulting from such measurable motives may be regarded as the laws of motion in 
what Jevons called the mechanics of industry—a science which Prof. Marshall has cultivated with more success than any of his pre- 
decessors, owing to an unexampled combination of antithetical powers, the comprehensive grasp of mathematical reasoning, and 
the careful handling in detail of the observed facts. . . . We should like to dwell upon the practical importance of these concep- 
tions. But it is impossible here to analyze a work almost every page of which presents a new idea.” 

GLASGOW HERALD :—*‘ It is serious and thorough in the last degree ; there is not a vestige of slipshod reasoning in it, 
yet it is extremely readable, and the hardest-headed business man might find its suggestions of practical value.” 

MANCHESTER GUARDIAN :—* The author has contrived, with a success which has not been approached since the 
appearance of Mill’s great work, to combine the accurate complexity of a technical treatise with the suggestive interest of a practical 
contribution to social science.” 

SCOTSMAN:—* There can be no question that it is the most important and valuable contribution to the general theory of 
political economy, whether in this country or abroad, since the publication of J. S. Mill’s ‘ Principles.’ But although the book is 
in many respects profoundly | original, there is no affected straining after originality, or irritating and complacent exposure of the 
errors and defects of others.” 

ACADEMY :—** Advances the position of the science as it were by leaps and bounds.” 

POLITICAL SCIENCE QUARTERLY (Prof. J. P. CLARK) :—‘‘ Adding its own special contribution to the general 
result of past and present thinking, it presents the science of economics as it stands to-day in a nearer approach to unity than has 
seemed to be possible.” 

ANNALS OF THE AMERICAN ACADEMY (Prof. J. H. GippINGs) :—‘‘It does for political economy in the last 
decade of the nineteenth century what Smith did in the last quarter of the eighteenth, and what Mill did after the discussion of two 
generations had apparently fixed the fundamental lines. It gathers and sifts the store of economic knowledge. _It reconstructs the 
whole body of doctrine on broader grounds, and in that new spirit, at once more liberal and more severely scientific, that has 
characterized every department of thought in these later years.” 

SATURDAY REVIEW :—* This book is, without doubt, among the most important contributions to political science made 
by English authors within recent times. . . . Mr. Marshall exhibits it as a true and living branch of politics, as the study not 
merely of the logical consequences of competition between wealth-seeking individuals, but of the wealth of nations in the fullest 
sense. . . . The result is that his book, without any sacrifice of scientific exactness, has a literary merit and a human interest 
which are exceedingly rare in works on ‘the subject, and that the dangers of misapprehension and perversion are reduced to the 
lowest possible degree.” 








FIRST PART OF THE DICTIONARY OF POLITICAL ECONOMY. 
Just Ready, Royal 8vo, Sewed, 35. 6d. net. 


DICTIONARY OF POLITICAL ECONOMY, 


Containing Articles on the main subjects usually dealt with by Economic Writers, with Explanations of Legal and Business Terms 
which may be found in their works, and short notices of deceased English, American, and Foreign Economists, and their chief 
contributions to Economic Literature. 

Edited by R. H. INGLIS PALGRAVE, F.R.S. 
First Part: ABATEMENT—BEDE. 


Among the Contributors to this part may be mentioned Prof. W. F. Ashle Vy Mr. F. Bonar, His Honour Fudge Chalmer 
o%, . & eaten Prof. D. R. Dewey, Mr. A. Ellis, Prof. F. VY. Edgeworth, Prof. J. K. In gram, Mr. ¥. N. Keynes, Prof, 
. £. C. Munro, P; ‘of. F. S. Nicholson, Mr. L. L. Price, the late Prof. F E. Thorold Rogers, Prof, F. W. Taussig. 








ee tony at ye the Dictionary is to give a statement of the po sition of Political Economy at the present time, together with such references to 
history, law, and commerce as may be of use both in economic and in gene val reading. It is intended to assist alike the student, whether working with 
@ teacher or seekin g to instruct himself 7 without such assistance, the man of business who looks at matters from the prac tical side, pag the general 
reader. The work will be published in parts of 128 pages each. The remaining parts will, it is hoped, follow at intervals of about three months, and 


complete the work in about twelve to fourteen parts. 
THE FIRST VOLUME OF A NEW SERIES OF ELEMENTARY COMMERCIAL CLASS-BOOKS. 
Globe 8vo, 3s. 6. 
THE HISTORY OF COMMERCE IN EUROPE. By H. pe B. Gissins, M.A.; 
Oxford University Prizeman in Political Economy, Author of the ‘‘ Industrial History of England.” With Maps. 


“s” This little work is an instalment of a series of books on Commercial Ee tucation whi — have been designed to meet the growing dema nds for 
Commercial Educ ation in our Higher Schools. Among the subjects included will be Commercial Law, Commercial Arithmetic, Commercial Geography, 
and care will be taken to make the series as thoroughly comprehensive and useful as possible. The present volume is the only histo “ &, of Ei uropean 
commerce th ut exhibits the growth and development of trade from the earliest times to the present day in a concise and complete form. The author has 
aimed at connecting the history of commerce with the growth of each nation in political power. 


MACMILLAN AND CQ,, LONDON. 
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NEW AND INTERESTING 


Microscopic OpuecTs. 


seeeeoooe 


Special Set of 36 Objects arranged for Students s. a. 
for the Diploma of Public Health, as mentioned 
in Dr. Allan’s ‘‘ Aids to Sanitary Science ’—in 




















box ‘ 50 0 
Sections of Spine of Echinus (FE. chinus escu- 
lentus « oe ove woe 3 6 
Harvest Bug (7: vombidium antumnale) ove 1 6 
Blight of Grape Vine (Phylloxera vastatrix, 
winged) 7 ose oss ow. 30 
Complete Anatomy of “Honey Bee—var s 
dissected d out separately on one S - 6e 
New Type of Diatomacez—-so different 
Species, with List of Names ove ase mm 6 
Diatomacez from St. Peter, Hungary—al 2 
Specimens on one Slide _... ove om Ot 
New and very pretty Slide of Sponge Spicules, 
containing about roo Specimens from St. Peter, 
Hungary eve ee 26 
New Slide of Sponge Spic ules, containing about 
100 Specimens (//yalonema mirabile) . ~ 26 
Bacillus tuberculosis in Sputum «. eee we 30 
Do. of Asiatic Cholera ae pm oe ow § 0 
Do. anthracis in Section of Liver .. 30 
Very Perfect Section across entire foot of Foetus, 
showing Ossifying Cartilage, &c. ee 3 6 
Section of Chalcedony—very Fine, for Polariscope 16 
Section of Leaf of Hemp, showing Bast Cells— 
double stained ove ove oo 26] 
Entire Drone Bee eve oo. 20 


SVEVLAAAAAAAARARALAR ARLES 


CLASSIFIED LIST OF 40,000 FIRST-CLASS 
OBJECTS sent Post Free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 


Awarded Two Gold Medals, Paris Exhibition, 1880, 
and Twenty Gold and other Medals at various Inter- 
national Exhibitions. 


MANUFACTURERS OF 
Microscopes, Objectives, and 
Accessory Apparatus. 


HIGHEST QUALITY OF WORKMANSHIP. 
PERFECTION IN EVERY DETAIL 
The SCIENTIST’ S MICROSCOPE. 


A new largest size Instrument of most perfect con- 
struction, having many improvements and advantages 
not possessed by another Microscope. 


Full particulars and complete Illustrated Catalogue 
of Microscopes sent post Post Free on Application. 


313 HIGH HOLBORN, LONDON, W.C., 
AND 
251 SWANSTON ST., MELBOURNE, 
AUSTRALIA, 


ESTABLISHED 1837. 
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SON & RAYMENT, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


18s 99 HATTON GARDEN, 
London, E.C, 


ESTABLISHED 18 
CaTALoGuse FREE 
Discount for the Trade 
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and Profession. 


Of every description. 


PHOTOGRAPHIC OUTFITS. 
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For Definition and Magnifying Power we invite intending Purchasers to test our 
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) £5 10s. 


£8. 


For Plates 
84 by 64, 
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Superior Long Focus Camera, 
Shutter, Tripod and Waterproof Case Complete. 
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Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 0 
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17 
20 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 
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Approved by Science and Art Department. 
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= A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
e ** To the solid ground 
Of Nature trusts the mind which builds “or aye.”—-WoORDSWORTH. 
3 No. 1135, VOL. 44.] THURSDAY, JULY 30, 1891. [PRICE 15 CE! NTS. 
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>a NEWTON'S PATENT | 
2 oO Mepat is 
>4 Scientist's Biunial Lantern, | NALDE R B ROS. & CO.; 
AS MADE FOR 
= q Cambridge and London University | 16 RED LION STREET, 
Se Extension Lecturers, &c. CLERKENWELL, LONDON, E.C. 
nt a Highest quality only, £14 14s. | TeLePHONE No. 6770. TELEGRAPHIC 
SI 3 New Catalogue of Optical Lanterns, Appress : SECOHM, LONDON. 
Projection Apparatus, and Scientific | 
a3 and other Slides, Four Stamps. | NEW PATTERN BALLISTIC « 
as NEWTON & CO., GALVANOMETER. 
f2 @o Opticians to the Queen and 
= 2 he Government, —s pm 
vecia intmen Nesistance 5 nms. 
<2 TO cin aeane ID th oo. vile AT 
—_ BriITAIN 
— 3 FLEET STREET, LONDON. 
Prices 
DEN, 
and full 
| particulars 
on 
application. 
LA LEACH WidiBco NEGRETTI & ZAMBRA'S 
NTERN MICKO PE: | 
“« | SPECTACLES. 
WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 
st our | Carefully adapted to any sight, a Kegister of which is kept for 
future reference. 
: | ‘ 
lates. f 





NEGRETTI AND ZAMBRA make a Specialty of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 





* | _|NEGRETTI & ZAMBRA, 
=. y most Perfect = tegen og Raga eel — tin ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
j See Pamphlet Catalogue. 38 HOLBORN VIADUCT, E.C. 
wz. a. CHADW ICE, Branches: 45 CORNHILL; 122 REGENT STREET. 


lished Ww 2 ST. MARY’S STREET, MANCHESTER. Photographic Studio—CRYSTAL PALACE, Sydenham, 


TELEPHONE No. 6583. Telegraphic Address—‘*‘ Necretti, Lonpon.’ 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of | 
SCIENCE (including the Indian and Oriental Schools and the Department | 
of Fine Arts) will beginon OCTOBER 2. The Introductory Lecture will 
he given at 8.30 p.m. by Prof. W. F. R. WeLpon, M.A., F.R.S. 


PROFESSORS. 
F. ALTHAUS, Ph.D. + German. 
J. HUDSON BEARE, B.Sc. — and Mechanical Techno- 


ws owt SPENCER = ee, i Ancient and Modern History. 


CECIL BENDALL, M. A. . i Y acutale 

Rev. T. G. BONNEY, “D. Sc.,\ Geology and Mineralogy (Yates-Gold- 

_. F-R.S., F.G.S. ./ smid Professorship). 

pny RHY S D AV IDs, “L L.D. eis ali and Buddhist Literature. 

ANTONIO F ARINE -L LI, "i Bi +» Italian Language and Literature. 

J. A. FLEMING, M.A.. D.Sc. . Electrical Technology. 

G. C. FOSTER, B.A., F.RS. . Physics (Quain Professorship). 

H. S. FOXWELL. M.A {Political Economy (Newmarch Pro- 
- 2 ULL, AL cae | fessorship). 


ALFRED GOODWIN, M.A. (Latin. 


**'\Greek. 
ALE?) ——— HENRY, M.A. Jurisprudence and Constitutional Law 
M, J. M. HILL, M.A. i 


and History. 
W. P. KER, M.A. ... ove 


fe Pa athematics 

fEnglish Language and Literature 
H. LALLEMAND, B.-és- tnd 
A. LEGROS 


*"\ (Quain Professorship) 

. French Lan guage and Literature. 
Rev. D. W. MARKS _ 
A. F. MURISON, M.A. 


- Fine Arts (Slade Professorship). 
+ Hebrew (Goldsmid Professorship). 
- - Roman Law. 
F. W. OLIVER, B.A., D.Sc. 3otany (Quain Professorship). 
KARL PEARSON, M. A., LL.B.... Applied Mathematics. 
R. S. POOLE, LL.D. . Archzology (Yates Professorship). 
J. P. POSTGATE, M.A. .. - Comparative Philology. 
W. RAMSAY, Ph.D., F.R.S. . Chemistry. 
CHARLES RIEU, Ph.D. «+ Arabic and Persian. 
G. CROOM ROBERTSON, M.A. hase < Mind and Logic (Grote 
*rofessorship). 
E. A. SCHAFER, F.R.S... . Physiology (Jodrell Professorship). 
T. ROGER SMITH, F.R.I. B. iA. Architecture. 
L. F. VERNON HARCOURT, c 
M.A., M. Inst.C.E. ivil Engineering and Surveying. 
*. my R. W ELDON, 
«J (Jodrell Professorship). 
WATSON SMITH, F.C. L., F.C) 
oe 
HUGH STANNUS, FRLB A 
(Lecturer) - 


{Chemical Technology. 
jApplied Art. 


Scholarships, &c., of the res of £2000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
<c., may be obtained from the Secretary. 


J. M. HORSBURGH, M. A., Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

(Incorporated under Royal Charter.) 
Departments—ARTS, SCIENCE, AGRICULTURE. 
PrincipAL—H. R. REICHEL, M.A., Fellow of All Sou!s’ College, Oxford, 

AGRICULTURAL DEPARTMENT. 

Agriculture- —Dovu Gias A. Gitcurist, B.Sc. (Agric. Edin.), M.R.A.S. 
F.H.A.S. Assistant, Vacant. 

Chemistry—Professor, James J. Dossie, M.A., D.Sc., late Clark Fellow of 
Glasgow University. Demonstrator, GEorG E McGowan, .D. 
F_R.S.E., University of Leipzig. Assists wt cree in Agricultura 
Chemistry, Cuarces F. Arcuipatp, M.R.A 

Botany—Professor, ReGinaALD W. PHI urs, M. @ B.Sc. (Lond.), late 
Scholar of St. John’s College. Cambridge. 

Zoology and Entomology—Puitip J. Wuitre, M.B. (Edin.). 

Mathematics—Professor, GEorcr B. MaTHews, M.A., Fellow of St. John’s 
College, Cambridge, and Fellow of University College, London. 
Assistant Lecturer, J. J. ALEXANDER, M.A., late Scholar of St. John’s 
College, Cambridge. 

Physics—Professor, ANDREW Gray, M.A., F.R.S.E. 
MorcGan Lewis, M.A., Trinity College, Cambridge. 

Veterinary Science—Grirritu Evans, M.D., C.M., M.R.C.V.S. 

Land Surveying—Rosert GRIERSON. 

Architectural Drawing and Building Construction—Vacant. 

Farm Book-keeping—J. J. ALEXANDER, M.A. 








Demonstrator, D. 


The Classes are so arranged that a complete Scientific Agricultural Train- 
ing is given in the two years’. Agricultural Course, which includes the sub- 
jects required for the more important Ag ricultural Examinations. In 
connection with these Classes weekly excursions are made to selected farms 
in the neighbourhood for purposes of illustration. 

The Agricultural Diploma of the College is awarded to those Students 
who gain Certificates of Proficiency in all the Subjects of the Course. The 
average cost of living in Bangor, including College Fees, is about £40 for 
the College year. 

The next Session opens on SEPTEMBER 29, 1801. 


M.A. ;\Zoology and Comparative Anatomy | semis Stniiente tiie shale eee. 
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LIVING SPECIMENS FOR THE 
MICROSCOPE. 


wee 





Gonium pectorale, Volvox globator, Melicerta ringens, Plumatella repens, 
Paludicella Ehrenbergi, and other beautiful specimens of Pond-life, 
1s. per Tube, with Drawing and Description. Amoeba, &c., for Students 
of Biology. 

List Post Free. 





THOMAS E. BOLTON, 
FARLEY havea MALVERN LINK. 


ST. THOMAS'S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1891-92 will open on THURSDAY, 
pg ir 1, when the Prizes = = distributed at 3 p.m. by Sir 
G. M. HUMPHRY, M.D., LL.D., 

TWO ENTRANCE SCIENCE ’SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
The Examination will be held on September 26, 28, and 29, 





| and the subjects will be Chemistry and Physics, with either Physiology, 


Botany, or Zoology, at the option of Candidates, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 


| and Intermediate M.B. Examinations of the University of London. 


All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Studen:, and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 


Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. Gzorcz RENDLE. 
G. H. MAKINS, Dean. 


‘THE LONDON HOSPITAL “MEDICAL 


| ling in Clay and Wood-carving. 


Further inform¢ ation as to Courses, E ntrance ani Y other Scholz arships, &c., is | 


contained in the Prospectus of the Agricultural Department, which, together 
with the General Prospectus, cont: aining full particulars of Arts and Science 
Classes, will be sent free on application to 


W. CADWALADR DAVIES, Secretary and Registrar. 


Bangor, July 1, 1891. 


COLLEGE. 


The WINTER SESSION will commence on THURSDAY, October 1. 

The Hospital is the largest general Hospital in the Kingdom, and con* 
tains nearly 800 beds. Number of in-patients last year, 9806; out-patients, 
120,158 ; accidents, 8847. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. 

SCHOLARSHIPS AND PRIZES.—tTwo Entrance Science Scholar- 
ships, value £75 and £50, and Two Buxton Scholarships, value £30 and 
£20, will be offered for competition at the end of September to new Students. 
Sixteen other Scholarships and Prizes are given annually. 

The Metropolitan, Metropolitan 4 District, East London, and Great 
Eastern Railway Stations are close to the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


HARTLEY INSTITUTION, 
SOUTHAMPTON. 
TECHNICAL TEACHERS. 
The Hartley Council require the services of— __ 
(xs) AGEOMETRICAL and E to eae NG TEACHER. Salary, 
4150 per annum and Government gran 
(2) An ASSISTANT ART MASTE R, specially qualified to teach Model- 
Salary, £100 per annum and certain 
Government grants. 
Full particulars of these Appointments will be sent on Application. 


Applications for these Appointments must be received by the SECRETARY 
on or before THURSDAY, AUGUST 6. 


HARTLEY INSTITUTION, 
SOUTHAMPTON. 


Wanted, a DEMONSTRATOR and TEACHER of PHYSICAL 
SCIENCE and CHEMISTRY, highly qualified in Physics, and of ex- 
perience in the management of classes. Sal: ary, £100 per annum and one- 
third of the Government Grants. Full particulars may be obtained. 

Applications for the Appointment must be received by the SECRETARY on 


| or before THURSDAY, AUGUST 13, r£9r. 
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WANTED IMMEDIATELY, a HEAD 
MASTER for the proposed TECHNICAL DAY SCHOOL, which 
will be conducted as an Organized Science School, in connection with 
the Science and Art Institute, Walsall. 

Accommodation will be provided for about 75 Boys. Candidates will be 
required to give the whole of their time to the work, and must have had 
experience as Practical Teachers, holding qualifications in Mathematics, 
Drawing (D), and the usual Science Subjects. 

Salary, £170 per Year, guaranteed ; with probable Share of Grant earned 
from Science and Art Department after the first year. 

Applica:ions, giving Full Particulars of Qualifications, stating Age, &c., 
and inclosing Copies of Three Recent Testimonials, to be addressed to the 
undersigned, on or before AUGUST 12, 189z. 


CHARLES CAMWELL, Secretary. 
Science and Art Institute, Walsall, » July 27, 1891. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of LECTURER on 
GEOLOGY for one year from October 1, at a Stipend of £roo. for which 
1o Lectures on the Geology of Coal Mining and 30 Lectures on Geology as 
connected with the Agricultural Course will be required. Opportunity will 
be given for Extension Lecturing in Yorkshire, for which a payment of £2 
per Lecture will be made. The Lecturer would be required to reside in or 
near Leeds during the six winter months. The Appointment will probably 
be renewable. 

Applications will be received by the Secretary of the College up to 
SEPTEMBER 19 


BEDFORD COLLEGE, LONDON | 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 


The SESSION in the COLLEGE and ART SCHOOL begins on 
THURSDAY, OCTOBER 1, 1891. Students are requested to enter their 
names on that ‘day. 

All inquiries to be made of 


LUCY J. RUSSELL, Honorary Secretary. 


BEDFORD COLLEGE RESIDENCE. 


8 and 9 YORK PLACE, BAKER STRET, W. 
For particulars apply to 
MARY ASHDOWN, Lady sansoncenneenens 


‘THE AGRICULTURAL ‘COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; First i in Agriculture Junior 
pammamnenhcan 2 ; First in Agriculture Senior Scholarships, 1890. 














VERY HANDSOME MINERAL SPECI- 
MEN CABINET (by Grttow) in Spanish Mahogany. Size, 9’ 4" > 
49”. Price 55 Guineas. Sketch and particulars on application. 
—C. W. Puiprs, Sunnyside, Northampton. 


SUBSCRIPTIONS TO 





“NATURE.” 


s d 

Mec eevan re ees anvvse eS 

Half-yearly. 0. csc ccccccce 1 6 

[TE cs cee wsenanares 9 F 
To the United States, the Continent, &c. :— 

Ps c+ eee dna ec ceueee BS 

DPS» 6 seeecactanrvese AES 


ee en ic 
To India, China, and Japan :— 


.., Pere eee eee 32 6 
Half-yearly. ........ 16 6 
Quarterly ........ 8 6 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9¢. per Line after. 





- *. -£ 
One Eighth Page, or Quarter Column o1 6 
Quarter Page, or Halfa Column ..... 115 0 
Half a Page, or a Column ~ +222 39 § 0 
Whole Page —_ es Se 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Sale bp Auction. 


NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 

AUGUST 11, at half-past_ 12 precisely, a Collection of about 750 
Specimens of Amber containing Insects, Exotic and other Butterflies in 
fine preservation. Valuable Entomological Books, &c. Also Crustacea, 

Fish, Corals, &c., from the Mauritius; Horns, Animal and Bird Skins, 

Spears, Costumes, ‘Jrnaments, and various Curios ; Two Native Heads, 
&c., from the Amazons, Cabinets, &c., &c. 


On view Day prior, 10 to 5, and Morning of Sale, and Catalogues had. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Specimens recently added to Stock include examples of the rare 
Czsium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 
U.S.A. ; fine sections of Siphonia in Flint; Fossils and Sedimentary and 
Igneous Rocks from the Llandovery, Caradoc, Llandeilo, Wenlock, and 
Upper Lingula Beds near Builth, Church Stretton, and Aymestry ; ; Trilobites 
and Acrocystella from the Shineton Shales ; Foraminifera and other Fossils 
from the Thanet Sands, near Ramsgate; a selection of Ornamental Shells 
and Malayan Butterflies ; and Micro-sections of ‘* Flaser-Gabbro”’ from 
Scotland and Germany, of Diamantiferous ‘‘ Blue Ground ”’ from Kimberley, 
and of Chert with Organisms. A varied assortment of Microscopical Glass 
Slips and Covers always on hand. 














JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISI'E FOR 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. TRE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged tor the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post tree on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony; Pikrite, 
Inchcolm, Firth of Forth ; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 

1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGuges Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balis, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS, 


Beautiful Coloured Crystal of Ruby, Burmah, very fine Emeralds on the 
Matrix, Pink Garnets, Hyalite, San Luis Potosi, finely crystallized Azurite, 
rare form of Rhodocroisite, fine New Zealand Jade Meri-Meri 

THIS 


HOLLOWAYS PILLS | 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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Just Published, Demy 8vo, Cloth, ras. 6d. net. 
GEOLOGICAL EXCURSIONS, 1860-1890. 


A Record of the Excursions made by the Members of the Geologists’ 
Association. Edited by T. V. HOLMES, F.G.S., and C. DAVIES 
SHERBORN, F.G.S. With Maps and numerous Illustrations. 
“It was a happy thought to collect together in one volume these scattered 
notices, for they give succinct descriptions of almost all the localities of geo- 
logical interest readily reached from London, s >» grouped : as te v be conveniently 


accessible. A valuable addition to Brtiish ; geology.” —Nature. 
“The very best field manual of British geology yet ¢ issued.’ ’— Science 
Gossip. 
London: EDWARD STANFORD, 26 and 27 Cockspur Street, Charing 
Cross, S.W. 











Just Published, Dew 8vo, Wrapper, rs. 


THE SPREAD OF INFLUENZA: 
ITS SUPPOSED 
Relations to Atmospheric Conditions. 
The Hon. R. RUSSELL. 
London: EDWARD STANFORD, 


and 27 Cockspur Street, Charing 
Cross, S.W. 


Just Published, No. 506 (July 20) of 


Sotheran’s Price Current of Literature, 


Containing numerous Good Books in many branches of Science, Art, and 
General Literature. 


A Copy Post Free on application to 


H. SOTHERAN & CO., 


1386 STRAND, W.C., and 37 PICCADILLY, W., 
LONDON. 


R. FRIEDLAENDER UND ) SOHN, 


Berlin, N.W., Carlstrasse 11. 


Just Published. 


CATALOGUE OF LITERATURE 


GEOGRAPHY OF PLANTS & FLORZ. 


78 Pages in Royal 8vo, with nearly 3000 Titles of Periodicals, Works, 
Papers, &c 

The most complete Catalogue ever published on this special branch of 
Botany. 

Nearly Ready, the following Catalogues :— 
ENTOMOLOGY. I. CoLteoprera. About 70 Pages, with 2700 Titles. 
ENTOMOLOGY. II. Leripoprera. 42 Pages, with 1440 Titles. 
ENTOMOLOGY. III. Hymenoptera, NeEvroprera, ORTHOPTERA, 

Diptera, and HemiptTera. About 48 Pages, with 2000 Titles. 
Will be sent—as well as our other Catalogues on Natural History and 
Mathematics— 
Gratis and Post free. 








ON SALE BY MACMILLAN AND BOWES, — 


CAMBRIDGE. 
ARAGO, F. (CEuvres. 17 Vols., 8vo, 1861-62, £3 35. 
Astronomie, 4 Vols. ; Notices a ques et Biographiques, 8 Vols. ; 


Mémoires Scientifiques, 2 Vols. ; Voyages Scientifiques ; Mélanges; ‘Tables. 

CAMBRIDGE ASTRONOMICAL OBSERVATIONS 
made at the Cambridge Observatory in the Years 1836-42, 1844-45, 
1849-60. By Prof. JAMES CHALLIS. 1o Vols., 4to, Boards, 30s. 

GREENWICH. Astronomical Observations made at the 
Royal Observatory, 1836-80. 45 Vols., 4to, Cloth, £7 7s. 


GREENWICH. Results of Astronomical Observations, 
1859-80. 22 Vols., 4to, 42s. 

NATURE. A Weekly Illustrated Journal of Science (with 
all the Portraits). Vols. XIV. to XXXV., in 11 Vols., Half-calf; 
XXXVII. and XXXVIII., and a portion of XXXIX. in Numbers. 
1876-79. £6 6s. 

This Copy contains all the Portraits of Scientific Worthies published 

during 1876-79. 

TAYLOR’S SCIENTIFIC MEMOIRS, selected from 
the Transactions of Foreign Academies of Science and Learned Societies, 
and from Foreign Journals. First Series, August 1836 to September 
1852. 5 Vols., Half-calf. New Series, Natural History, Parts 1-4; 
Natural Philosophy, Parts 1-4 (pub. £6 10s. in parts), £5 10s. 

A Complete Set of this valuable Work. 


IMPORTANT WORKS ON 


BOTAN Y: 


OFFERED FOR SALE BY 


WM. WESLEY & SON, 


Scientific Booksellers and Publishers, 
28 Essex Street, Str ‘and, LONDON. 


BENTHAM (G.) Handbook of the British Flora, with 
1295 engravings, 2 vols., 1076 pp., 8vo, cloth, 1865, scarce, £3 3s. 
From Mr. Shirley Hibberd’s Library. 


BURY (Mrs. E.) Hexandrian Plants belonging to the 


Amaryllida and Liliacew, 51 hand-coloured plates, large folio, half. 
morocco, gilt edges, 1834, rare, £6 15s. 


COOKE (M. C.) Freshwater Algze, with 130 coloured plates, 


2 vols., royal 8vo, cloth, 1882-84, scarce, £5 15s. 


DE CANDOLLE (A. P.) et P. J. REDOUTE—Plantarum 
succulentarum historia ; ou Histoire naturelle des Plantes Grasses, 2 
vols., with 144 coloured plates, large folio, bound in t vol., full panneled 
morocco, gilt, gilt leaves, Paris, 1799, £6 1os. 

All published in this large folio edition accor ding to Pritzel. From Mr 

Shirley Hibberd’s Library. 


MAUND (B.) The Botanic Garden: Hardy Ornamental 
Flowering Plants cultivated in Great Britain, original issue, 13 vols., 
with 1248 coloured figures ; Floral Register, 2 parts in 1 vol. ; the Auc- 
tarium of the Botanic Garden, 2 parts in 1, together 15 vols., small 4to, 
large paper, half-morocco, 1825-51, £10. 

Vols. X. and XII. are stilted, otherwise in good condition. 
From Mr. Shirley Hibberd's Library. 


PLAT (H_.) Diuerse new sorts of Soyle not yet brought into 
any publique use, for manuring both of pasture and arable ground, with 
sundrie concepted practises belonging thereunto.—A Philosophicall dis- 
course as well upon the Common, as upon the vegetatiue and fructifying 
Salt of Nature.—Diuers Chimicall Conclusions concerning the Art of 
Distillation, 3 parts in 1 vol.. small 4to, parchment, London: Printed 
by Peter Short, 1594, rare, £1. 


PUYDT (E. de) Les Orchidées, histoire iconographique, 
organographie. classification, géographie, collections, commerce, emploi, 
culture, 50 coloured plates and 24 engravings, royal 8vo, half-morocco, 
Paris, 1880, £1 12s. 6d. 


SWEET (R.) Geraniacez : The Natural Order Gerania, illus- 
trated by coloured Figures and Descriptions, with Directions for their 
Treatment, 500 coloured plates, 5 vols., 8vo, half-morocco, 1820-30, 
£5 5s. 

—— The British Flower-Garden, both series, complete, 

with 700 coloured plates, 7 vols., royal 8vo, half-morocco, scarce, 1823- 

35, S10 108. 

Cistinee, or Rock Rose, 112 coloured plates, royal 

8vo, half-morocco, 1825-30, £2 2s. 

The Florist’s Guide, 200 coloured plates, 2 vols., 

royal 8vo, half-morocco, 1827-30, £2 ros. 


Flora Australasica, 56 coloured plates, royal 8vo, 
half-morocco, rare, 1827-28, £3 35. 


TURNER (William) The first and second partes of the 


Herbal of William Turner, Doctor in Phisick, lately oversene, corrected, 
and enlarged with the Thirde parte, lately gathered, and nowe set oute 
with the names of the herbes, in Greke, Latin, English, Duche, Frenche, 
and in the Apothecaries and Herbaries Latin, with the properties, de- 
grees, and naturall places of the same. Hereunto is joyned also a Booke 
| of the bath of Beth in England. A most excellent and perfecte homish 
apothecarye or homely physicke booke by Jhon Hollybush. _ Imprinted 
at Collen by Arnold Birckman, 1568-1561. complete and perfect copy of 
this rare work, several hundred spirited engravings of plants, folio, new 
aoe calf, extra gilt leaves, very rare in such excellent condition, 




















Pritzel says: ‘‘ In Germaniam auctor se receperat, sé zeviente M aria, atque 
colonize cum profug zorum colonia vixerat, quare ejus regionis plantes spon 
taneas solus fere omnium auctorum trz adit.’ This is a valuable work, not 
only on account of its rarity, but also for the numerous fine wood eng ravings 
of English plants. The late Mr. Shirley Hibberd’s copy. 


WORLIDGE (J.) Systema Horticulture ; or, The Art of 
Gardening, with several interesting plates, 285 pp. and index, 8vo, new 
tree-calf binding, extra, 1677, rare, £2 2s. 


ALBERTO MAGNO—De le virtu de le herbe: & animali : 


et pietre preciose : di molte marauc gliose cose del Mondo, vignette, 
small 4to, boards, Venetia, 1527, 41. 





Just Published : 
BIBLIOTHECA BOTANICA. Important Works on 
Botany: offered for sale by W. Westey & Son, 28 Essex Street, 
Strand, London. 1go pages, 1 vol., vo, cloth, 2s. 6d. 





|] W. WESLEY & SON, 28 Essex Street, Strand, London. 
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THE MONIST. 


A QUARTERLY MAGAZINE 


OF 


PHILOSOPHY, SCIENCE, RELIGION, AND SOCIOLOGY. 


OCTOBER 1890: 
Mr. A. R. WALLACE ON PHYSIOLOGICAL SELECTION. By 
GEORGE J. ROMANES, LL.D., F.R.S. 
THE IMMORTALITY OF INFUSORIA. By ALFRED BINET. 
ON THE MATERIAL RELATIONS OF SEX IN HUMAN SOCIETY. 


3y Prof. E. D. COPE. 
THE ANALYSIS OF THE SENSATIONS. By Prof. ERNST | 
MACH. 


THE ORIGIN OF MIND. 
THE MAG!Ic MIRROR. 


By Dr. PAUL CARUS. 
By MAX DESSOIR. 


THE PsYCHOLOGY OF HARALD HO6FFDING. 
SALTER. 
PHILOSOPHICAL CORRESPONDENCE. FRANCE. By LUCIEN | 


ARREAT. 
PHILOSOPHY IN AMERICAN COLLEGES AND UNIVERSITIES. 


JANUARY 1891: 

ARCHITECTURE OF THEORIES. By CHARLES S. 

PEIRCE. 

ILLUSTRATIVE STUDIES IN CRIMINAL ANTHROPOLOGY. 
(1) ‘‘La Béte Humaine” and Criminal Anthropology. 
(2) Psychiatry and Criminal Anthropology. By Prof, 
CESARE LOMBROSO. 

THE SQUARING OF THE CIRCLE. 
BERT. 

THE CRITERION OF TRUTH. 

THE PsYCHOLOGY OF THE 
STERNE. 

GERMAN PHILOSOPHY IN THE NINETEENTH CENTURY. By 
Prof. FRIEDRICH JODL. 

RECENT FRENCH PHILOSOPHICAL WORKS. 
ARREAT. 


THE 


By HERMANN SCHU- 
By Dr. PAUL CARUS. 
STAR-FISH. By CARUS 


LUCIEN 


APRIL 1891: 

THE Factors OF EVOLUTION. By JOSEPH LE CONTE. 

THE PHYSIOGNOMY OF THE ANARCHISTS. By Prof. CESARE 
LOMBROSO. 

MISONEISM AND PIIILONEISM. 
BROSO. 

THE QUESTION OF DUALITY OF MIND. 

IMMORTALITY. By Dr. G. M. GOULD. 

SOME QUESTIONS OF PsycHO-PHysics. A Discussion: (1) 
Sensation and the Elements of Reality, by Prof. ERNST 
MACH ; (2) Feeling and the Eiements of Feeling, by Dr. 
PAUL CARUS. 

EUROPEAN CORRESPONDENCE. 


JULY 1891: 
PSYCHOLOGY OF CONCEPTION. By JAMES SULLY. 


By Prof. CESARE LOM- 


By R. M. BACHE. 





Tue Ricur or EvoLtutTiox. By MONCURE D. CON- | 
WAY. } 
A CONVICTED ANARCHIST’s REPLY TO PROF. LOMBROSv. 


By MICHAEL SCHWAB. 


THE PRINCIPLE OF WELFARE. By Prof. HARALD HOFF- 

_ DING. 

THE CRITERION OF ErHics AN OBJECTIVE REALITY. | 
EDITOR. 


On THOUGHT AND LANGUAGE. 
Litt RARY —— SPONDENCE, 
, France. By LUCIEN ARREAT. 
-edagogics in Germany, CHRISTIAN UFER. 
Book Reviews. PERIODICALS. 


By Prof. F. MAX MULLER. 


Now Ready, Vol. I., Handsome Leather Back Binding, 
Post paid, 13s. 8d. 


Per Copy, 2s. 6d. ; in Cloth, 35. 6d. 
Yearly, 9s. 6¢. ; in Cloth, 135. 8d. 
THE OPEN COURT PUBLISHING CO. 
Messrs. WATTS & CO., 17 Johnson's Court, 
Fleet Street, E.C. 


Chicago : 
London : 





By W. M. 








MEMORIALS OF JOHN GUNN, M.A.,F.G.S. 


Being some Account of the Cromer Forest Bed and its Fossil Mammalia. 
Edited by HORACE B. WOODWARD, F. G.S., 
With the Assistance of E. T. NEWTON, F.G.S., F.Z.S. 
Norwich : W. A. NUDD, 2 : Siete, 


Post Free for Six Stamps. 
Natural History Book Circular (No. 109). 
Important Works for Sale on 
ECONOMIC BOTANY: 


3otanical Dictionaries ; 
Botany ; 





Systematic Works; 
Forestry and Trees; Gardening 
t100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


| muoneeia CENTEALI AMERICANA.— 


WANTED, a Complete Set of this Work as far as published. 
Price to W. WESLEY AND Son, 28 Essex Street, Sthond, London 


Agriculture; Commercial 
; Medical Botany. 


State 





Excellent Copies of he actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.C.., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 





Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


JOHN J. GRIFFIN & SONS, -° 


MAKERS OF 


CHEE PHILOSOPHICAL, & denen APPARATUS. 





NEW WATER MOTOR 
For Chemical and Physical Laboratories, and 
Amateurs’ Workshops. 
For Dentists and Medica! Electricians. 
Drilling ; Driving Static and Magneto-Electric Machines. 


PRICES £1 16s. Od. and £2 10s. Od. 
Full Particulars upon Application, 
A large variety of Wimshurst Influence Machines in Stock. 
Catalogues Free upon Application. 


22 GARRICK ST., COVENT GARDEN, W C. 
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MESSRS. MACMILLAN & CO0.’S PUBLICATIONS. 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 


OUTLINES OF FIELD GEOLOGY. By Sir Arcursatp Gerxkre, LL.D.,, 


F.R.S., Director-General of the Geological Sarvey of Great Britain and Ireland. 









“ This um ume has now been thoroughly revised and considerably enlarged. One of the chief changes will be found in the account of the schistose 
rocks, which has been re-written in the light of recent researches into these interesting but dificult parts of the geological record. A number of new 
illustrations have been added from my note-books.’’—From the Author's Preface. 


B IRMINGHAM DAILY GAZETTE :—*‘In truth the book is as complete as care and experience can make it, and to every 
geological student its value is inestimable.” 

SCOTSMAN :—* Prof. Geikie condenses for the advantage of the student the results of many years’ practice and experience 
in actual geological research. The utility of the book is enhanced by numerous diagrams and woodcuts.” 

GLASGOW HERALD :—* We can still more heartily recommend this book to all who wish to gain a practical knowledge 
of g geological work in quarry or cutting, on mountain, in glen, or open country. The woodcuts are beautiful, and illustrate the text 
admirably.” 

HARDIWICKE'S SCIENCE GOSSIP :—‘* A small volume ably and clearly written, and which cannot fail to take its place 
as one of the best introductions to the study of geology.” 

NORTH BRITISH DAILY MA/L:—* This clever little volume will be highly appreciated. Prof. Geikie has supplied 
what has long been felt to be a great want. The numerous illustrations and diagrams will be found to be of the very greatest 
assistance to the practical student.” 

NEW EDITION OF SIR J. W. DAWSON’S ACADIAN GEOLOGY. 
Just Published, Fourth Edition, Royal 8vo, Cloth, 215 


THE GEOLOGY OF NOVA SCOTIA, NEW BRUNSWICK, AND PRINCE 
EDWARD ISLAND, or ACADIAN GEOLOGY. By Sir J. WILLIAM DAWSON, LL.D., F.R.S., F.G.S., 
Principal and Vice-Chancellor of McGill College and University, Montreal. Fourth Edition, with Map, Illustrations, and 


2 Supplements. 
NEW AND REVISED EDITION OF AIRY’S POPULAR ASTRONOMY. 


Just Published, Seventh Edition, Fcap. 8vo, 4s. 6d. 


POPULAR ASTRONOMY: a Series of Lectures delivered at Ipswich by Sir 
GEORGE BIDDELL AIRY, K.C.B., late Astronomer-Royal. Revised by H. H. Turner, M.A., B.Sc., Chief 


Assistant, Royal Observatory, Greenwich. 
. This edition has been very carefully revised by th he Ci hief Assistant 
changes than were absolutely necessary to bring so wel ablished a book at to date. 


BOOKS FOR CHEMICAL STUDENTS. 


AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
8vo, Cloth, 14s. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 


PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D, Pro 
fessor of Chemistry in the University of Leipzig. Translated with the Author’s sanction by GEORGE McGowan, Ph.D., 
Demonst rator in Chemistry, University College, North Wales, Bangor. 
SPEAKER :—‘“ A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound PR ew “3 
SCOTSMAN :—** The book is an admirable one in every way. Beginning with the origin of chemistry as found in alchemy, 
it traces the history - the science down to the present time. The author gives a clear account of the genesis of chemical theory, 
and at the same time presents a comprehensive history of the progress of knowledge of the various departments. The account of 
the development of the atomic theory is particularly well done.” 
NEW AND THOROUGHLY REVISED EDITION. 
8vo, Cloth, 18s. 


A COMPLETE TREATISE on INORGANIC AND ORGANIC CHEMISTRY. 


By Sir HENRY E. ROSCOE, F.R.S., and Prof. Cc. SCHORLEMMER, F.R.S. E 
Vol. II]. —THE CHEMISTRY OF THE HYDROC ARBONS, and their Derivatives, on ORGANIC CHEMISTRY. Six 
Parts. Part III. New and Thoroughly Revised Edition. 


of the Royal Observatory, Greenwich, who has, however, introduced no more 





CHE. WICAL NEWS :—*‘ As a systematic treatise on chemistry the work in its entirety has no equal in the English 
language.’ 

ACADEMY :—* The authors are evidently bent on making their book the finest treatise on systematic chemistry in the 
language.” 


ZRON :—* One of the best treatises in our language.” 
; Globe 8vo, 6s. 
MIXED METALS OR METALLIC ALLOYS. By Arruur H.  Hiorys, 
Principal of the School of Metallurgy, Birmingham and Midland Institute. 
CHEMICAL NEWS :—‘* The best manual of alloys to be met with in the English language.” 
BY THE SAME AUTHOR. 


PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use 


of Teachers, Students, and Assayers. With Illustrations, Globe 8vo, 6s. 


A TEXT-BOOK OF ELEMENTARY METALLURGY. For the use of 


Students. Globe 8vo, 45. 
IRON AND STEEL MANUFACTURE. A Text-book for Beginners. Illus- 


trated. Globe 8vo, 3s. 6d. 


MACMILLAN AND CO., LONDON, 
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MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW VOLUME OF NATURE SERIES. 
Just ready, 8vo, Cloth, 4s. 6d. 


THE RIGHT HAND: LEFT HANDEDNESS. By Sir Dantet Wison, 
3. E. 


LL.D., F.R.S.E., President of the University of Toronto. 


Just ready, 8vo, Cloth, 12s. net. 

THE POSITIVE THEORY OF CAPITAL. By Evcen V. Boéum-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna. 
Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 

BY THE SAME AUTHOR AND TRANSLATOR. 
8vo. Price reduced to 12s. net. 

CAPITAL AND INTEREST: a Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Honorary Professor of Political Economy in the University of Vienna. Translated, with a 
Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 


WITH PREFACE BY DR. A. R. WALLACE. 
8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. By Epwarp WestTermarck, Ph.D., 
Lecturer on Sociology at the University of Helsingfors. 


I have seldom read a more thorough or a more philosophic discussion of some of the most difficult, and at the same time interesting, problems of 
anthropology. . . . On some points Mr. Westermarck has arrived at different and sometimes diametrically opposite conclusions from those of Darwin, 
, Morgan, Tylor, Lubbock, and he has done so after a most complete and painstaking investigation of all the available facts 
uch an array of authority on the one side and a hitherto unknown student on the other, it will certainly be thought that all the probabilitie 
t the latter. Vet I venture to anticipate that the verdict of independent thinkers will, on most of these disputed points, be in favour of the 
‘who has so boldly challenged the conclusions of some of our most esteemed writers. Even those whose views are here opposed will, I think, 
ut Mr. Westermarck ts a careful investigator and an acute reasoner, and that his arguments, as well as his conclusions, are worthy of 
ost careful consideration. 
Every reader of the work will admire its clearness of style and the wonderful command of what is to the author a foreign language.—From Dr 
WatLace’s Preface. 


TIMES :—*‘ Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.” 













NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 


A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. 

A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so much 
information on the subject as may be of service to students of other but allied branches. 

NATURE :—“ We feel assured that the simultaneous publication in this country and in America of so simple and at the 
same time so accurate a text-book of the subject as the work we are now considering will do much towards reviving and diffusing a 
taste for the study of crystallography. The student who masters the contents of this little book will undoubtedly have much more 
to learn before he is competent to deal with all the higher problems of crystallographic science ; but, however far his researches 
may be carried in the future—and this is, perhaps, the very highest praise we can give to the book—he will certainly have little, if 
anything, to wzlearn.” 


** 
* 


Crown 8vo, Cloth, 1os. 6d. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 


F.R.S., Professor of Biology in the University of Otaz», Dunedin, New Zealand. Illustrated. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, 1os. 6¢. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—‘“* Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 

SA Tl 'RDAY REVIEW:—* The types are good, easily obtained, and thoroughly worked out. . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly boraz in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 


MACMILLAN AND CO., LONDON. 
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PERKEN SON & RAYM ENT ESTABLISHED 185s. 99 HATTON GARDEN, 
5 § Discount for the Trade London, EC. 


and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
SCOUT. SCORER. 


Superior Long Focus Camera, 
Dark Slide, Rapid Rectilinear Lens, Instantaneous 
Shutter, Tripod and Waterproof Case Complete. 





, Medium Size. Small Size. 
Rack Ss ae itis , Clear Definition. Clear Definition. 
Adjusting 6h by 43, Good Field. Large Field, 
Camera : Magnifying 64 Magnifying 25 
for oe times. times. 
Plates 
at by 34, For Plates | 70s. 30s. 
s 2 by 62, - bite 
alin oan ; For Definition and Magnifying Power we invite intending Purchasers to test our 
, Field Glasses against any in the World. 


WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 o 


17 ” ” 5 10 Oo 
610 oO 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAE, 


56 CHARING CROSS ROAD, W.C. 


WILLIAM BANKS, | 








OPTICIAN, 
a Astronomical Telescopes. Equatorial Mountings, 
Mathematical Instrument Manufacturer to H.M. Government. Council of Collimators, Driving Clocks, and all Requisites. 
India, Science and Art Department Admiralty, &c. SCIENCE DEPOT: 
Mathematical, Drawing, and Surveying Instruments 32 CORPORATION STREET, BOLTON 





of every description, CONCHOLOGY. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Sitcstuated Pelee List Peet Fev. New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for wD! : 
Excellence of Construction of Mathematical Instruments, and the only COLLECTIONS PURCHASED. 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 


HUGH FULTON, Dealer in Recent Shells, 





Address: —-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 89 Futnuam Roap, Lonpon, S.W. 
Printed by RicHarp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
lon, W.C., and 112 Fourth Avenue, New York.—Tuurspay, July 30, 1891. 


MACMILLAN AND Co., at 29 Bedford Street, Lon 


nie 











_— 
oo 


| 


FAiUN dD, 


JAWIOCNO Jd. 


8,9, & 10 Hatton Garden, London, E.C. 


E 





gs, 
sites. 


ea, 


ved by 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1136, VOL. 44.] THURSDAY, AUGUST 6, 18o1. [PRICE 15 CENTS. 
Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


THE NEW PATENT WATKIN ANEROID BAROMETER. | PBROWNING’S BINOCULARS. 


Prices FROM Amongst many unsolicited ‘Testimonials the 
£5 to £7 following has been received by the maker:— 
ALSO MADE 

Watcu Size. 





















EDINBURGH, May 31, 1889. 
Dear Sir,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while ther 
had an of portunity ¢ 
ing the admiral “gels i 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfac tory, the | 
extreme error noted being | 
only about x45 of an inch. 
During my stay at the Ob- | 
t e Aneroid was 











© feet and then 
z it with the stan- 
dard on my return. ‘lhe 
results obtained speak vol- 
umes for the high-class 
workmanshipand great ac “ ” 

curacy you have sr ee | THE “ECONOMICAL” FIELD-GLASS. 
in the manufacture of this 
instrument | 


(Signed) R.C. Mossman, 
F.R.M. , Observer, | 

Scott. aa Soc. Lllustrated Catalogue of Binoculars post free. 
| 


= 
o 
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- 
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This Binocular has achri matic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 5s. ; sent free 


To be obtained of all Opticians and Wholesale Houses. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. | JOHN BROWNING, 63 STRAND, LONDON WC. 


“The ‘STAR’ MICROSCOPE is a ‘modern marvel at its low price. 5 
The lenses alone are worth the money.”—ASritish Medical Journal. NEGRETTI & ZAMBRAS 
: 3 E , K S SPECTACLES. 
y 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 
£2 Qs. to £5 5s. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 


O®, 


NEGRETTI AND ZAMBRA make a Specialty of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


R. & J. BECK, 68 Cornhill, London, E.C. ‘TRLEPHONE No. 6583. Telegraphic Address—“‘ NeGretri, Lonvon. 


through- 
out in brass, 
neatly ja- 












panned, and is 





aot only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 
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UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER t. 
Introductory Lecture at 4 p.m., by Prof. VICTOR,HORSLEY, M.B., 
B.S., F.R.S., Assistant Surgeon to University College Hospital. 

The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 23 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 
a gs are treated during the year. Thirty-six appointments, eighteen 

eing resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 


extra fee. 
Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


E. A. SCHAFER, F.R.S., Dean. 





t M. HORSBURGH, M. A., Secestary. 
BALLIOL COLLEGE, CHRIST CHURCH, 


TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 17, 1801. 

Three Scholarships and Two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
these 

Particulars may be obtained by application to A. VERNON Harcourt, 
Christ Church, Oxford. 





‘UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter. Departments: 
Agriculture. ) 


AGRICULTURAL DEPARTMENT. 


Acomplete Course of Instruction in Agriculture and Dairying has now 
been organizex 

Full information about College Classes, Scholarships, Diplomas in Agricul- 
ture, Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
(free on application). 

The average cost of living in Bangor, including College fees, is about £40 
for the College year. 

The Next Session begins on SEPTEMBER 209, 1301. 


W. CADWALADR DAVIES, Secretary and Registrar. 


Arts, Science, 


HARTLEY IN STITUTION, 
SOUTHAMPTON. 


Wanted, a DEMONSTRATOR and TEACHER of PHYSICAL 
SCIENCE and CHEMISTRY, highly qualified in Physics, and of ex- 
perience in the management of classes. Sal: ry, £10 > per annum and one- 
third of the Government Grants. Full parti ulars way be obtained 

Applications for the Appointment must be received by the SECRETARY on 
or before THURSDAY, AUGUST 13, 1rfo1. 











UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The CHAIR of GREEK is now Vacant through the Resignation of 
Prof. Roserts. The Council will proceed to the Appointment of the new 
Professor in September Next. ‘The Stipend of the Professor will b= £350 
per Annum. 

Applications, together with Testimonials and References, 
forwarded Sofie TUESDAY, SEPTEMBER 8, 18or. 

For further Information ap »ply to 


Cardiff, 


WANTED IMMEDIATELY, 
MASTER for the prop TECHNICAL DAY 
will be conducted as an Orgar nized Science Schvol, 
the Science and Art Institute, Walsall. 


should be 


IVOR JAMES, Registrar. 
August 4, 1591 


a HEAD 
SCHOOL, which 
in connection with 


osed 





Accommodation will be provided for about 75 Boys. Candidates will be | 
required to give the whole of their time to the work, and must have had 
experience as Practical Teachers, holding qualifications in Mathematics, 






Dr awing (D), and the usual Science S cts. 
Salary, 4170 per Year, guaranteed ; with probable Share of Grant earned 
from Science and Art Department after the first year. 
Applications, giving Full Particulars of Qualifications, stating Age, &c. 
and inclosing Copies of Three Recent Testimonials, to be ac idressed to the 
undersigned, on or before AUGUST 12, 1891. 


CHARLES CAMWELL, Secretary. 
Science and Art Institute, Walsall, 





July 27, 1891.! 





3000 In-patients and 35,000 Out- | 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


vw 





Gonium pectorale, Volvox globator, Melicerta ringens, Plumatella repens, 
Paludicella Ehrenbergi, and other beautiful specimens of Pond-life, 
1s. per Tube, with Drawing and Description. Amoeba, &c., for Students 


of Biology. 
Clerkships and Dresserships, are open to Students of the Hospital without | it 


List Post Free. 





THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S,E. 


The WINTER SESSION of 1891-92 will open on THURSDAY, 
OCTOBER 1, when the Prizes = be distributed at 3 p.m. by Sir 
G. M. HUMPHRY, M.D., LL.D., F.R.S. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to oben orto Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. Gzorce RENDLE. 

G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION begins on THURSDAY, OCTOBER 1. 

The Hospital contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for the MB. Camb. and Lond., the F.R.C.S. Eng., 
and other and Higher Examinations. 

APPOINTMENTS. — All Hospital Appointments are made in accord- 
ance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS in September 1891.—Two Open 
Scholarships in Arts, one of the Value of roo Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
— and another of 50 Guineas, open to Candidates under 25 Years of 


PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £450. 

DENTAL SCHOOL.—A Dental School attached to the Hospital affords 
to Students all the instruction required for a Licence in Dental Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of ithe Hospital. here is in it a large 
Dining Hall, with Reading Rooms, Library, and Gymnasium for the use ot 
the Srupents’ Cius. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Rcyal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


CEYLON, N, JAVA, BORNEO, AND NEW 
GUINEA INSE CTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon-flies, LAND AND FRESH- 
WATER SHELLS, offered at cheap prices.—H. FRUHSTORFER, 
Naturalist, care of German Consulate, Soerabaia, Java. 
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Sale by Auction. BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 




















Medal 
awarded to 
J. S. Fry & Sons, 








Paris Exhibition, 
1889: 





} 




















TUE SDAY NEXT. 
— aes = DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
NATURAL HISTORY SPECIMENS. Writing becomes a pleasure when this Ink is used. It has been adopted in 
ooms ¥ : Ireland. 
aL eS — - yt bag hg® yy bo ee ag et aged It writes almost instantly full techs, Flows easily from the Pen. 
one . “hee a a ‘ Is cleanly to use, and not liable to Blot. moment of writing. 
Fich"Corale he Be ay ‘Avimal awa Bid Slane Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
&c., from the Amazons, Cabinets, &c., &c. Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 
Excellent Copies of the actual, natural Handwriting, also 
of Drawi —» a Music, even of elaborate Sketches, Pro- 
7 ~ y 3 S Fype-Writing, are easily, quickly, and cheaply produced by the 
Pure Concentrated 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
— ~ London Wall, London, and 52 Princess Street, Manchester. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
gp gurants Original Articles by leading Botanists. meena. and | For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
a ee | | ULCERS. If effectually rubbed on the Neck and Chest, it cures 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. | SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. COvE, BEECHATION, and all Skin Diseases itis enoqualled. 
LEPROSY INVESTIGATION COMMITTEE. 
Edited by PHINEAS S. ABRAHAM, M.A., M.D., B.Sc., F.R.C.S.1. 
No. 3, AUGUST 1891, Royal 8vo, 2s. 6d. net. 
ConTENTS:—The Monument to Father Damien.—The Commission to India.—Leprosy in Norway. —Leprosy in South 
“Tuberculin ” Treatment.—Abstracts of Reports, Notes, &c. 
MACMILLAN AND CO., LONDON. 
The following is a list of the Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. | WILLIAM HARVEY. 
CHARLES DARWIN. J. LOUIS R. AGASSIZ. 
JOHN TYNDALL. JEAN BAPTISTE ANDRE DUMAS. 
| 
SIR CHARLES LYELL. JAMES CLERK MAXWELL. 
SIR CHARLES WHEATSTONE. JAMES PRESCOTT JOUL E. 
ROBERT WILHELM BUNSEN. ARTHUR CAYLEY. | 
ADOLF ERIK NORDENSKJOLD. SIR C. W. SIEMENS. 
| 
| 


MR. J- C. STEVENS will sell by Auction | the principal Banks, Public Offices, and Railway Companies throughout 
Specimens of Amber containing Insects, Exotic and other Butterflies in Does not corrode Steel Pens. Blotting-paper may be applied at the 
Spears, Costumes, Ornaments, and various Curios ; Two Native Heads, | 4° Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
On view Day prior, 2 to 5, and Morning of Sale, and Catalogues had. _——_—_— 

——, P % (up to Double-Elephant size), Shorthand, and 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
On the 1st of every oy Memh. 
BI HOLLOWAY'S OINTMENT| INPALLIBLE 

Edited by James Britten, F.L.S., British Museum. REMEDY 

Proceedings of Societies. 
(Medical Secretary to the Committee). 

Russia. —L eprosy in Crete.—Leprosy at the Cape.—Leprosy at Madeira.—Leprosy in New Brunswick.—Leprosy and the 
SCIHNTIFIC WORTHIES. 

THOMAS HENRY HUXLEY. SIR GEORGE B. AIRY. 

GEORGE GABRIEL STOKES. SIR RICHARD OWEN. 

SIR WYVILLE THOMSON. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON. JOHN COUCH ADAMS. 


JAMES JOSEPH SYLVESTER. 


HERMANN L. F. HELMHOLTZ. en Te 
‘ ; DMITRI IVANOWITSH MENDELEEFF. 


SIR JOSEPH DALTON HOOKER. 
LOUIS PASTEUR 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; 
or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6 
Cheques and Money Orders payable to MACMILLAN & CO,, 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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NEWTON'S ELECTRIC LANTERNS, 


Single, Double, and Triple, as made for the Royal Institution of Great Britain» 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection ” says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.’ 

The Author of *‘ The Book of the Lantern” says 
and perfect projection apparatus ever devised.’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS 


Of the Highest Quality for Oil and Limelight. 
LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSICAL GEOGRAPHY, 
Illustrated Catalogue 
Pr 


rorection 


—‘*The most complete 


BACILLI, &c. 
Apparatus for Scientific 
Detailed L f Slides, 4d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalog rue, 144 Pages, ¢ 


NEWTON & CO., 


Manufacturing Opticians to the Queen and the Government, 


PHYSIOLOGY, 


of Lant rus and S pe 


sy SPECIAL APPOINTMENT 
f Great Britain and 
Department, 


3 FLEET STREET. 


To the Royal Institution the Science and Art 


LONDON. 





Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department Admiralty, &c. 


Drawing, and Surveying Instruments 
of every description, 


Mathematical, 


Of the Highest Quality and Finish, at the most Moderate Prices. 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
ernational Inventions Exhibition 1885 for Mathe- 
Exhibition, 1886. 


Gotp Mepat in the Int 
matical Work. Silver Medal, 


TURNSTILE 


KING, MENDHAM, & 6o., 


Electrical Engineers 


AND 
Manufacturing Electricians. 


SpeciaAtities.—K.M.B. Pocket Galvanometer, 
125. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machires of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description 


Western Electrical Works, Bristol. 


Architects’ 


Address :—GREAT HOLBORN, LONDON, W.C. 





ILLUSTRATED CATALOGUE, S1xTH EDITION, 
Post Fre, 62. 


Ready this Month. 
SYNOPSIS DER HOEHEREN 
MATHEMATIK. 


Von JOHANN G. HAGEN, S.]J., 


Director der Sternwarte des Georgetown College, Washington, D.C. 

The work is intended to present a general view of the higher mathematics, 
It may be regarded as exhibiting, like a terrestrial or a celestial chart, a 
network of co-ordinates, which show at a glance the discoveries made in 
mathematics up to the present day. 

The work is not intended to serve as a text book; nor is it a mere collec- 
tion of formulas or tables. It is a book of reference, a kind of “ Encyclo- 
padia of the Higher Mathematics,” in whic h the collected material is 
systematically arranged. While it sets the leading propositions prominently 
forward, the Sy nopsis merely indicatesthe deductions. It is a feature of the 
Synopsis, entitling it to more than ordinary interest, that it takes notice here 
and there of the desiderata in the science of m: thematic s, indicating the 
points upon which the labour of future investigators may be most profitably 
employed. 

The author has personally examined the whole literature of the science, 
including not only the works ofall the great masters since the time of Euler, 





but also the articles in periodicals to which he makes reference. He has 
allowed no quotation to pass without verification, and, wherever found 
necessary, corrections have been made 


The Work will be completed in 4 Volumes. Volume I. will be ready in 


August, Price 30s., and will contain— 





Part I. : Theory of Numbers.—Part II. : Theory of Complex Quantities.— 
Part III. : Theory of Combinations. 
Part IV.: Theory of Series. —Part V.: Theory of Infinite Products and 


Factorials.—Part VI.: Theory of Condinel Fractions.—Part VIL. : Theory 
of Finite Differences. 

Part VIII. : Theory of Functions. 
Part X.: Theory of Invariants.—Part X1. : 


Part XII.: Theory of Equations. 


—Part IX.: Theory of Determinants.— 
l'heory of Groups. 


Subscribers’ Names received by 
MACMILLAN & BOWES, CAMBRIDGE. 


Just Published, Demy 8vo, 28 pp., Price Sixpence. 


THE UNIVERSALITY OF MAN’S 
APPEARANCE, AND PRIMITIVE MAN. 
By EDWARD L. ANDERSON. 

DAVID DOUGLAS, to CASTLE 


EDINBURGH: STREET. 


Just Published, Pr 

THE DIMINUTION OF THE JAW IN 

THE CIVILIZED RACES, AN EFFECT 
OF DISUSE. 

HOWARD COLLINS, 

** An Epitome of the Synthetic 

NORGATE, 


e Sixpence. 


By F. F.4..S., 
Compiler of 


WILLIAMS & } 


Philosophy.” 


London and Edinburgh. 
Post Free for Six Stamps. 


Natural History Book Circular (No. 109). 
Important Works for Sale on 


ECONOMIC BOTANY: 


Systematic Works; Agriculture; 
and Trees; Gardening; Medical B 
t100 Works. 
WESLEY 
STRAND, 


Commercial 
tany. 


Botanical Dictionaries ; 
Botany ; Forestry 


WILLIAM 
28 ESSEX STREET, 


& SON, 
LONDON. 
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HURST MACHINE. 
Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 0 


nd .” ” 5 10 oO 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department, 


HARVEY @ PEASE, 


56 CHARING CROSS ROAD, W.C. 


WIMS 
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Instrument Company, Cambridge. 


Address all communications “ Instrument Company, | 


Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


WILLIAM BANKS, 
' OPTICIAN, 
Astronomical Telescopes. Equatorial Mountings, 


Collimators, Driving Clocks, and all Requisites. 


SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 


Established near hay 





“Half a Culniene 


FOR 


FOSSIL FISHES 


AND 


RECENT SHELLS. 


Address to— 
ROBERT F. DAMON, 
WEYMOUTH. 


Price Lists containing some 7housands of Species of Recent 
Shells, now Ready. Post Free, Twopence. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 





COLLECTIONS PURCHASED 
All kinds at Moderate Prices. 


HUGH FULTON, Dealer in Recent Shells, 
S.W. 


of Glass-Topped Boxes, &c., 


89 Fucwam Roap. L»Npvon, 


SUBSCRIPTIONS TO “NATURE.” 


s. d. 
., PRaeEea EL eCeaTe - . 2 0 
Half-yearly 4 ‘ , 14 6 
Quarterly ; -— 7 6 
To the United States, the Continent, &c. :— 
Vearly. . or ; 4 ia : zo 6 
Half- yearly - ; . 2 ow ee a ~« 4 © 
Quarterly 5. . ; 8 o 
To India, China, and Japan :— 
ey, ee eee 
Half-yearly. . . ites ¢.0 te oe OB GS 
Quarterly ‘ . 8 6 


CHARGES FOR ADVERTISEMENT 


Three Lines in Column 25. 6@ od, per Line after. 


& @ d 
One Eighth Po ge, or Quarter Column o 18 6 
Quarter P age, or Half a Column 115 o 
Half a Page, or a Column 23 0 
Whole Pave 6 6 o 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


NATURE 


| LECTURERS, 


Cix 


iF. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


| Dealer i in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Specimens recently added to Stock include examples of the rare 
Czsium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 
U.S.A. ; fine sections of Siph nia in Flint; Fossils and Sed mentary and 
Igneous Rocks from the Llandovery, Caradoc, Llandeilo, Weak ck, and 
Upper Lingula Beds near Builth, Church Strett n, and Ayme stry 5 lrilobites 
and Acrocystella from the Shineton Shak oy Foraminifera and other Fossils 
from the Thanet Sands, near Ramsgate; election of Ornai umental Shells 
and Malayan Butterflies; and Micro-sections - ** Flaser-Gabbr * from 
Scotland and Germany, of Diamaantiferous ‘‘ Blue Ground "* from Kimberley, 
and of Chert with Organisms. A varied assortment of Microscopical Glass 
Slips and Covers always on hand 


JAMES R. GREGORY, 


Mineralogist and Geologist 
TYPICAL COLLECTIONS FOR STUDENTS, 
MUSEUMS, &c. EVERY REQUISI'tE FOR 
WORK. ROCK SPECIMENS, AND ROCK SEC- 
tIONS FOR MICROSCOPIC EXAMIN ATION. THE 
STOCK AND GREATEST VARIETY IN LINDON. 
NOW READY 


New Catalos ue of Mineral Specime aS, 
/ 


SPECIAL AND 
PRACTICAL 
LARGEST 
NEW LISTS 






imens, &c., with Prices. Also 
nens, Geological =eeeae, 
f Rocks 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, Firzroy SQUARE, LONDON, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, 
phyritic Basalt, Lion’s Haunch, Fdinburgh; Dolerite with Porphyritic 
Augite. Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure 


Arranged tor the Selection of Single Spec 
New Lists of Rare Minerals, Rock Speci 
Collections, Hammers, and Microscopt Sections « 


f special value and interest :—Por- 


1s. 6d. each; extra large Sections, 1s. - and 2s. 
Collections of Minerals and Rocks for Prospectors and Students 


CaracLoGues Post FREE. 


THOMAS DO. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
SAIN BRA LOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 Lats 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, lolished Agates 
Rock Crystal Balls, Fossils, Kucks, and Rock Sections 
LATEST ARRIVALS. 


Beautiful Coloured Crystal of Ruby, 
—_ Pink Garnets, Hyalite, San Las 
rare form of Rhodocroisite, fine New Zeala 


fine Emeralds on the 
ost. finely crystallized Azurite, 
1 Jaie Meri- Meri. 


Burmah, very 





NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889 
ee ‘* ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7. 

Consultation Fee, 5s. 


Spectacles, Steel Frames, from 7s. 6d. 

| Morning Post :—‘* ‘1s bad sight on the incr use ?° is answered by A 

| ~ , 

| Fe srnet with mach commen sone ; 
Homeopathic Review :—*1f you need t» see better, yet shrink from 

| glasses, read A. Fournet’s ‘ Philosophy of Sight. 

| (15 Stamps, from the Author.) 
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MACMILLAN & CO.’S PUBLICATIONS, 


Crown 8vo, Cloth, ros, 6a, 


LESSONS IN ELEMENTARY BIOLOGY. _ By T. Jerrrey Parker, B.Sc, 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. _ Illustrated. 

NATURE :—* An extremely well-written, well-considered, and original class-book. . . . The student will find many of 
the most important conceptions of biological science set forth and illustrated, not by reference merely to the types which he dissects 
or examines with greatest ease in the elementary course in a laboratory, but by the use of a larger area of well-chosen examples, 
both of plants and animals. Original woodcuts, often of exceptional merit, are freely introduced in the text. . . . Its merit, 
however, consists not merely in the general plan, but in the fact that the author is an experienced teacher and an accomplished 
investigator, who has developed to a high degree the art of lucid statement—one who is thoroughly familiar with the latest 
researches in ihe wide field of which he treats, and is able, whilst setting before his reader the most important generalizations of his 
science, to avoid redundancy, and to give a fresh and original handling to the oft-told story of the structure and functions of living 
things.” 

NEW EDITION OF SIR J. W. DAWSON’S ACADIAN GEOLOGY. 
Just Published, Fourth Edition, Royal 8vo, Cloth, 21s. 


THE GEOLOGY OF NOVA SCOTIA, NEW BRUNSWICK, AND PRINCE 
EDWARD ISLAND, or ACADIAN GEOLOGY. By Sir J. WILLIAM DAWSON, LL.D., F.R.S., F.G.S.,, 
Principal and Vice-Chancellor of McGill College and University, Montreal. Fourth Edition, with Map, Illustrations, and 
2 Supplements, 

NEW AND REVISED EDITION OF AIRY’S POPULAR ASTRONOMY. 
Just Published, Seventh Edition, Fcap. 8vo, 45. 6d. 


POPULAR ASTRONOMY: a Series of Lectures delivered at Ipswich by Sir 
GEORGE BIDDELL AIRY, K.C.B., late Astronomer-Royal. Revised by H. H. Turner, M.A., B.Sc., Chief 
Assistant, Royal Observatory, Greenwich. 

This edition has been very carefully revised by the Chief Assistant of the Royal Observatory, Greenwich, who has, however, introduced no more 
changes than were absolutely necessary to bring so well-established a book up to date. 


BOOKS FOR CHEMICAL STUDENTS. 


AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
8vo, Cloth, 14s. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. Being also an Introduction to the Study of the Sciences By ERNST VON MEYER, Ph.D., Pro- 
fessor of Chemistry in the University of Leipzig. Translated with the Author’s sanction by GEoRGE McGowan, Ph.D., 
Demonstrator in Chemistry, University College, North Wales, Bangor. 

SPEAKER :—* A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

NATURE :—“ Atter carefully reading this work, we can heartily congratulate the author on the success with which he has 
preserved the ‘objective attitude’ which is essential to the true historian. . . . For the two chapters which treat of modern 
chemistry we have nothing but unqualified praise, and we earnestly commend them to the attention of those students who desire to 
have a coup a’ai/ at once comprehensive and accurate of the meaning and tendency of present-day doctrine.” 


A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. 

*.* A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so muck 
information on the subject as may be of service to students of other but allied branches. 

NATURE :—“ We feel assured that the simultaneous publication in this country and in America of so simple and at the 
same time so accurate a text-book of the subject as the work we are now considering will do much towards reviving and diffusing a 
taste for the study of crystallography. The student who masters the contents of this little book will undoubtedly have much more 
to learn before he is competent to deal with all the higher problems of crystallographic science ; but, however far his researches 
may be carried in the future—and this is, perhaps, the very highest praisz we can give to the book—he will certainly have little, if 
anything, to wzlearn.” 

Globe 8vo, 6s. 


MIXED METALS OR METALLIC ALLOYS. By Arruur H. Hoorys, 
Principal of the School of Metallurgy, Birmingham and Midland Institute. 
CHEMICAL NEWS :—‘ The best manual of alloys to be met with in the English language.” 


BY THE SAME AUTHOR. 
PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use 
of Teachers, Students, and Assayers. With Illustrations, Globe 8vo, 6s. 
A TEXT-BOOK OF ELEMENTARY METALLURGY. For the use of 
Students. Globe 8vo, 45. 
IRON AND STEEL MANUFACTURE. A Text-book for Beginners. _ Illus- 


trated. Globe 8vo, 35. 6d. 
MACMILLAN AND CO., LONDON. 
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MACMILLAN & CO.’S PUBLICATIONS, 


8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 
3y EDWARD WESTERMARCK, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 








TIMES :—‘* Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.” 

MANCHESTER GUARDIAN :—‘‘In his introduction to this book Mr. Wallace, than whom there could scarcely be a 
better auth ority, says that he has seldom read ‘a more thorough or a more philosophic discussion of some of the most difficult and 
at the same time interesting problems of anthropology.” And a perusal of the book will most assuredly convince the reader that 
the great naturalist’s verdict is fully justified. Mr. Westermarck has established his position among the first of historical anthropo- 
logists, he has thrown light upon many of the unsolved mysteries in the history of the human race, and he has swept out of the way 
several theories which have hitherto blocked the path to a right solution of the main questions at issue. . . . Clearly and becom- 
ingly written, based upon a very wide and well-chosen course of reading and investigation, the book affords a model for future 
investigators in this field.” 

NATIONAL OBSERVER :—‘ He has conducted his inquiry concerning human marriage with spirit, industry, and 
intelligence. He has left few authorities unconsulted, and his facts are handled and arranged with infinite skill. Upon many 
points he differs from his predecessors ; but the world has been so hasty in adopting McLennan’s theory as a demonstrated truth 
that opposition is the healthiest progress. Mr. Westermarck’s main contention is that marriage is an ancient and universal custom, 
and that promiscuity is not a necessary step in the development of mankind. . . . Though many will reserve their judgment, all 
will confess that Mr. Westermarck’s treatise is an invaluable contribution to science. . . . We confidently recommend 
Mr. Westermarck’s ‘ History of Marriage’ not only to all anthropologists but to all them that love good reading.” 

ANTI-J]ACOBIN :—* There can be no doubt of the courage of a hitherto unknown student who comes from the comparatively 
obscure University of Finland to throw down the gauntlet before warriors of such prestige as Darwin, Spencer, Tylor, Lubbock, and 
McLennan ; but intelligent students of Mr. Westermarck’s volume will acquit him of temerity, and, indeed, it is more than possible 
that, as Mr. Alfred Wallace predicts in his introduction, ‘the verdict of independent thinkers will be in favour of the new- 
comer.’. . . . A book which is far too rich in the detailed products of laborious research to be treatei at once briefly and 
adequately. It is certainly the most valuable of recent contributions to the literature of a deeply-interesting theme ; and not the 
least of its recommendations is that, while it necessarily deals with many delicate topics, the handling is absolutely reproachless on 
the score of taste.” 

LIVERPOOL DAILY POST :—* Since the appearance of Mr. McLennan’s work on ‘ Primitive Marriage’ there has been 
no study of the manners and habits of savage races that in point of originality can compete with Mr. Westermarck’s ‘ History of 
Human Marriage.’ . . . There is every reason to suppose that this deeply interesting book will find a host of readers even among 
those who are attracted by facts for their own sake rather than for the theories that may be drawn from them.” 


NEW VOLUME OF NATURE SERIES. 
Just ready, 8vo, Cloth, 4s. 6d. 


THE RIGHT HAND: LEFT HANDEDNESS. By Sir Dante. Wisovy, 


LL.D., F.R.S.E., President of the University of Toronto. 


Just ready, 8vo, Cloth, 12s. net. 


THE POSITIVE THEORY OF CAPITAL. By Euvcen V. BoOum-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna. 
Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, tos. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—“ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—*“ The work is one which should be in the hands of every practical botanist.” 

SATURDAY REVIEW:—*“ The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 





BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 


New and Revised Edition. Globe 8vo, 3s. 6d. 


’ ite 1 a . " eatin 
OUTLINES OF FIELD GEOLOGY. By Sir Arcuipatp Gerxir, LL.D., 
F.R.S., Director-General of the Geological Survey of Great Britain and Ireland. 
Thi. lume has now been thoroughly revised and considerably enlarged. One of the chief changes will be found in the account of the schistose 
been re-written in the light of recent researches into these interesting but difficult parts of the geological record. A ninber of new 
have been added from my note-books.’’—From the Author's Preface. 


MACMILLAN AND CO., LONDON. 
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Accessory Apparatus. 


HIGHEST QUALITY OF WORKMANSHIP. 
PERFECTION IN EVERY DETAIL. 


‘dH 006 OL NV] 


MUTTON; 
SEA STURTLE 


‘'a'1lOS 000°VE 
‘Sa NMIDAH-swo 


The SCIENTIST’S “MICROSCOPE. 

A NEw largest size Instrument of most perfect con- 
i many improvements and advantages 
not possessed by another Microscope. 


ee 








RAND: 


Full particulars and complete Illustrated Catalogu 
of Microscopes sent post Post Free on Application. 


313 HIGH HOLBORN, LONDON, W.C., 





Rapid Rectilinear Lens, Instantaneous 


Shutter, Tripod and Waterproof Case Comple 
MACMILLAN AND Co., at 29 E 





Superior Long Focus Camera, 


«OLLO,, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


PHOTOGRAPHIC OUTFITS. 





PERKEN, SON & RAYMENT, 


Printed by RicHarp CLAY AND 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH, 


No. 1137, VOL. 44) _THURSDAY, AUGUST 13, 1891. [PRICE 15 CENTS. 


Registered as a Newspaper at the General Post Office. ] [All Rights are Reser: ed. 


NEWTON & CO., | |NALDER BROS. & CO., 
SCIENTIFIC INSTRUMENT MAKERS | 16 RED LION STREET, 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN ie CLERKENWELL, LONDON, EC. 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, TELEPHONE No. 6770. TELEGRAPHIC 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., | " 
By Special Appointment ADDRESS : SECOHM, LONDON. 
TO THE ROVAL INSTITUTION OF GREAT BRITAIN, AND TT « 
THE SCIENCE AND ART DEPARTMENT, . NEW PA ERN BALLISTIC 
MANUFACTURE GALVANOMETER. 


PHILOSOPHICAL APPARATUS FOR 

Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, | Resistance 10,000 Ohms. 
Hyc draulics, Pneumatics, Mechanics, &c. 

CATALOGUE 6d. POST FREE 


ALSO Prices 














Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro- Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. Ky Lewis WriGHT. Second 


and full 


particulars 





Edition. A Complete Guide to the Use of the Magic Lantern, the on 

Lantern Microscope and Polariscope, and t» the Projection of Scientific 

Experiments. : ° 
Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. rod. application. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


ss LEAGH’S)- PATENT ~~ an > amnDae 
LANTERN MICROSCOPE. NEGRETTI & ZAMBRAS 
a SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 


OQ 


NEGRETTI AND ZAMBRA make a Specialty of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


The most Perfect Inst t fi the purpose for which it is NEGRETTI & ZAMBRA, 
intended. Tuan ak Bie po sm. sre £9. ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

See Pamphiet Catalogue. 38 HOLBORN VIADUCT, E.C. 
w.t. CHADW ICE, Branches: 45 CORNHILL; 122 REGENT STREET. 


Phot hic Studio—CRYSTAL PALACE, Sydenham. 
2 ST. MARY’S STREET, MANCHESTER. Testeaten We. 6583. Telegraphic Address—"* Necrett1, Lonpon. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
22 ALBEMARLE STREET, LONDON, W. 
CARDIFF MEETING, AUGUST 


PRESIDENT-ELECT : 


WILLIAM HUGGINS, Esa. D.C.L., LL.D., F.R.S., 
F.R.A.S. 


19 to 26. 


Hon.F.R.S.E., 


THE JOURNAL, PRESIDENT’S ADDRESS, and other Printed 
Papers issued by the Association during the Annual Meeting will be for- 
warded daily by post to Members and others unable to attend, on appli- 
cation and prepayment of 2s. 6c. to the Clerk of the Association, Mr. H. C. 
STEWARDSON, on or before th: first day of the Meeting. 


G. GRIFFITH, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1891-92 will open on THURSDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
G. M. HUMPHRY, M.D., LL.D., F.R.S. 

TWO ENTRANCE SCIE NCE SCHOLARSHIPS of 125 guineas and 
£60 respectively. open to all first-year Students, will be offered for com- 
petition. he Examination will be held on September 26, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoclogy, at the option of Candidates. 

Scholarships and Money Prizes of c nsiderable value are awarded at the 
Sessionai Examinations, as also severa!] Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. GzorGk RENDLE. 

G. H. MAKINS, 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on THURSDAY, October 1 

The Hospital is the largest general Hopital in the Kingdom, and con- 
tains nearly 800 beds. Number of in-patients last year, 986; out-patients, 
120,158; accidents, 8847. 

Surgical operations daily. 

APPOINTMENTS. _ Sn Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months, All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. 


Assistant General Secretary. 


Dean. 


NATURE 


SCHOLARSHIPS AND PRIZEsS.—lIwo Entrance Science Scholar- | 


ships, value £75 and £50, and Two Buxton Scholarships, value £30 and 
£20, will be offered for competition at the end of September to new Students. 
Sixteen other Scholarships and Prizes are given annually. 

‘The Metropolitan, Metropolitan District, East London, and Great 
Eastern Railway Stations are close to the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The CHAIR of GREEK 
Prof. Roperts as Principal of the U niversity College, 


of 
The 


is now Vacant through the Election 
Aberystwyth. 


Council will proceed to the Appointment of the new Professor in September | 


Next. The Stipend of the Professor will b> £350 per Annum. 
Applications, together with Testimonials and References, should 
forwarded before ‘TUESDAY, SEPTEMBER 8, 18or. 
Fur further Information apply to 


be 


IVOR JAMES, Registrar. 
Cardiff, August 4, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The DEPARTMENTS OF ARTS, SCIENCE, AND ENGINEER. 





[AvuGusT 13, 191 


LIVING SPECIMENS FOR THE 
MICROSCOPE. | 


ee ee 





for 
Gonium pectorale, Volvox globator, Melicerta rinzens, Plumatella repens, - 
Paludicella Ehrenbergi, and other beautiful specimens of Pond-life, 
1s. per Tube, with Drawing and Description. Amoeba, &c., for Students 
of Biology. : 

List Post Free. i 








THOMAS E. BOLTON, C 
FARLEY ROAD, MALV ERN LINK. 
‘UNIVERSITY COLLEGE OF NORTH : 
WALES, BANGOR. 
(Incorporated under Royal Charter. Departments: Arts, Science, 
Agricu.ture ) 
AGRICULTURAL DEPARTMENT. - 
a 
A complete Course of Instruction in Agriculture and Dairying has now 
been organized. 
Full information about College Classes, Scholarships, Diplomas in Agricul- Mi 
ture, Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
(free on appl ication) 
‘The average cost of living in Bangor, including College fees, is about £40 
for the College yer. 
The Next Session begins on SEPTEMBER 20, 13801. 
v 
W. CADWALADR DAVIES, Secretary and Registrar. E« 
a Go 
OWENS COLLEGE, VICTORIA - 
A 
UNIVERSITY, MANCHESTER. 
PROSPE CTUSES for the SESSION 18 91-y2 will be forwarded on 
app: lication. 
I.—DEPARTMENT of ARTS, SCIENCE, and LAW. 
1l.—DEPARTMENT of MEDICINE. 
Ill.—DENTAL DEPARTMENT. 
1V.—PHARMACEUTICAL IDF PARTMENT. 
V.—DEPARTMENT for WOMEN. 
VL—DEPARTMENT of the EVENING CLASS. 
VII.—SCHOLARSHIPS, EXHIBITIONS, &c. (varying in value 
from £12 to £100 per annum). 
Apply to Mr. Cornisu, 16 St. Ann’s Square, Manchester; or at tie 
College. 
HENRY WM. HOLDER, M.A., Registrar. ‘ 
a ae | Ec 
THE VICTORIA UNIVERSITY. 
| The following Examinations will be held at OWENS COLLEGE 
| (MANCHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and 
YORKSHIRE COLLEGE (LEEDS), in SEPTEMBER. 
AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of He op icine) on FRIDAY, September 25, and following days. 
AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Music) on FRIDAY, September 25, and following days. \ 
A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Arts, Science. and Law)on THURSDAY, September 24, and following days. 
Notic e (in writing) of intention to be present, accompanied with a List of 
the subjects taken, must be sent, on or before September 9, to the Unt- 
| versity Rectstrrar, from whom Conditions of Entrance, and other Par- a 
ticulars can be obtained. 
Fees for the above Examinations must be paid on or before September 14 
Manchester, August 1891. AN 
QUEEN’S COLLEGE, BIRMINGHAM. 
FACULTY OF MEDICINE, we 
The WINTER SESSION commences OCTOBER 1, 1891. Epw 
The College is associated with the Mason Science C allege. Mar 


ING, and the NORMAL DEPARI MENTS FOR INTERMEDIATE | 
AND ee NTARY TEACHERS, will open on MONDAY, OCTO- 
BER gs, 18 The Lectures and Classes are open t> Men and Wor nen. 


For Pros asin, and information concerning Schvlarships, &c., apply to 
1VOR JAMES, Registrar. 


University College, Cardiff, August 11, 12g9:. 


Full partic culars as to Medical and Dental Courses, Entrance Scholarships, 
&c., can be obtained from 1 
Prof. BERTRAM C. A. WINDLE, M.A., M.D., 

Dean of the Medical Faculty. 


DULWICH ‘COLLEGE, S.E. 


Applications are invited fur the appointment of DEMONSTRATOR in 
the Mechanical Laboratory, and INSTRUCTOR in Mechanical Drawing. 





Salary £130 per annum, with prospect of increase. 
Apply, via Copies of Testimonials, to F. W. SANDERSON. Co: 
N atic 
Cs Laren Proce 


TWO INSTRUCTORS in PHYSIOLOGY ; 
and HISTOLOGY wanted for Colonial College. Pay, £300 and £200 Lon 
respectively.—Apply, Prof. Lewis, Cambr:dge. 











Pane, 











AuGusT 13, 1891] 


NATURE CXV 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Sch aatign. mated ; Furst in Agriculture Senior Scholarships, 1890 


WILLIAM BANKS, 


OPTICIAN, 
Astronomical Telescopes. Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 


SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 


wont STANLEY (tas 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 





Drawing, and Surveying Instruments 


Mathematical, 
of every description, 


‘4 the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


Ww. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Go:o Maeoatc in the International Inventions Exhibui»n 1885 for Mathe- 
matical Work. Silver Med:1, Architects’ Exhibition, 1886. 


Address: -GREAT TURNSTILE, HOLBORN, LONDON, wc 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 


COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 Fucuxam Roap, L»nopon, S.W. 


Excellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

ee Piaus (up to Double-Elephant size), Shorthand, and 
Fype-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 

Edited by Ricuarp Soutn, F.E.S., 

With the Assistance of 
s H,. W. Barss, F.L.S., *.E.S., &. 
{. R. Bitiups, F.E.S. Da. D. SHARP, F.Z.S., F.E.S., &e. 
W. Lucas Dis PANT, F.E.S. &c. G. H. VERRALL, F.E.S. 
Eowarp A. Fitcu, F. L S., F.E.S. W. Warren, M.A., F.E.S. 
Martin Jacosy, F.E.S J. J. Wer, F.L.S., F.Z.S., F.E.S. 
J. H. Leecu, B.A., F.L.S, F.E.S. F. B. Wurre, M.D., F.L.S., F.E.S. 
There are frequent Lith graphed Plates by the best Entomological 
Artists, and occasional Woodcuts. 


London: WEST, NEWMAN. & CO., 54 Hatton Garden. 








On the 1st of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
CONTENTS :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


| phyritic Basalt, Lion’s Haunch, Fdinburgh ; 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Specimens recently added to S:ock include examples of the rare 
Czsium mineral Pollucite, from Mainz, also of Beryllonite ‘and Hiddenite, 
U.S.A. ; fiae sections of Siphonia in Flint; Fossils and Sedimentary and 
Igneous Rocks from the Llaniovery, Caradoc, Llandeilo, Wealock, and 
Upper Lingula Beds near Builth, Church Strett .n, and Aymestry ; Trilobites 
and Acrocystella from the Shineton Shales ; Foraminifera and other Fossils 
from the Thanet Sinds, near Ramsgate; a selection of Ornamental Shells 


and Malayan Butterflies; and Micro-sections of ‘‘ F laser-Gabbro”’ from 
Scotland and Germany, of Diamantiferous ‘‘ Blue Ground ”’ from Kimberley, 
and of Chert with Organism;. A varied assortment of Microscopical Glass 


Slips and Covers always on hand. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL ANU TYPICAL COLLECTIONS FOR STUDENTS, 

LECTURERS, MUSEUMS, &c. EVERY REQUISItE FOR 

PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LINDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





Arranged tor the Selection of Single Specim:ns, &e., with Prices. Also 
ew Lists of Rare Minerals, Rock Specinens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 


And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, Firzreoy SQUARE, L ONDON. _ 


MICRO-PETROLOGY. 


Rock Sections fr the Microscope, of special value and interest or 
D.lerite with Porphyritic 








|; Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
| Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsy!- 
| vania; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 97. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGuges Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 

Choice Minera! Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Batls, Fossils, Rocks, and Rock Sections. 

LATEST ARRIVALS, 

Beautiful Coloured Crystal of Ruby, Burmah, very fine Emeralds on the 
Matrix, Pink Garnets, Hyalite, Sin Luis Potosi, finely crystallized Azurite, 
rare form of Rhodocroisite, fine New Zealand Jade Meri-Meri. 

THIS 


HOLLOWAYS PILLS | 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited we G. Barrett, J. W. Douctas, W. W. Fowxrr, M.A., F.L.S., 
R. McLacuan, F.R.S., E. Saunpers, F.L. S., and 
H. T. STAINTON, r.RS 
This Magazine, commenced in 1864, contains smnteed articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. a 
Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 
N.B.—A Second Series was commence with the Number for January 1890. 
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CLARENDON PRESS PUBLICATIONS. 


NEW AND CHEAPER EDITION 
Including a List of English and American Articles on the subject « 
Vclume published since the appearance of the First Edition 
Tu-t Published, Crown 8vo, Ch th, Price 7s. 6a 

ESSAYS UPON HEKEDITY ¢ND KINDRED BIO- 
LOGICAL PROBIEMS. By Dr. AUGUST WEISMANN, Pro- 
f ssorin the University of Freiturg in Preiszau ‘u horized Transla- 
ton. Vol. I. Edited by Epwarp B. Pouttrox, M A..F LS., GS., 
SEL war ScHONcAND, Ph.D, and ArtuHur E. Suiptey, M.A L.S. 
*,* Volume II., to be issued shortly, w.ll conta.n four additional Nag 


MEMOIRS ON THE PHYSIOLOGY OF NERVE. OF 
MUSCLE, AND OF THE ELECTRICAL ORGAN. Edited by 
J. BURDON-SANDERSON, M.D., F.R.SS.L. and FE. Medium 


8vo, 218 


THE ANATOMY OF THE FROG. By Dr. ALEx- 
ANDER ECKER, Professor in the University of Freiburg. Trans- 
lated with numerous Annotations and Additions, by Georce Hasiam, 
M.D. Medium 8vo, 21s. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 


By JULIUS VON SACHS. Lalgpayonenagioy by H. MarsHatt Warp, 
M.A., F.L.S. Royal 8vo, haif-murocco, 315. 6d. 


f the 


FOREIGN MEMOIRS. 
HISTORY OF BOTANY (1530—1860). 


HS. Authorized Translation by H. I 
adh = Isaac Baytey Batrour, M.A.. 
8vo, ros. 

COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHAN EROGAMS 7“ RNS. By Dr. A. DE 
BARY. Translated and Ann tated by F. Bower. M.A., F.L.S., 
and v H. Scorr, M.A., Ph.D., F.L.S. “hoa Evo, half-m rocco, 
22s. ¢ 


OUTLINES OF CLASS'FICATION AND SPECIAL 


By JULIus 
F. GaRNSEY, M.A, 


M D., F.R.S. Crown 


wer te a trent y PILANTS. A New Edition of Sachs’s ** Text. 
book of Botany,” Bo k Il. By Dr. K. GOEBEL. Translated by 
H. E. F. Garnsey. M.A., and Revised by Isaac BayLey Ba.rour, 
M.A., M.D., F.R.S. Roy al 8vo, half-moroceo, 215. 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF 


FUNGI, MYCETOZOA, AND BACTER By Dr. A. DE BARY. 
Translated a H. E_ F. Garnsey, M.A Revised by Isaac Baytey 
Batrovr, M.A., M.D., F.R.S. Royal 8vo, half-morocco, 22s. 6d. 
LECTURES ON BACTERIA. By Dr. A. DE Bary. 
Second Improved Edition. Translated by H. E. F. Garnsey, M.A. 
Revised by Isaac BayLey Batrovr, M.A., M.D., F.R.S. Crown 


vVvO, OS. 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION. 


LONDON : 





Ready this Month 


SYNOPSIS DER HOEHEREN 
MATHEMATIK. 


Von JOHANN G. HAGEN, S.J., 
Director der Sternwarte des Georgetown Cullege, Washington, D.C. 


The work is intended to pre en: a general view of the higher mathematics. 
It may be regarded as exhibiting, like a terrestrial or a celestial chart, a 
network of co-ordinates, which show at a glan-e the discoveries made in 
mathematics up to the present day. 

he work is not intended to serve as a text-book; nor is it a mere c.llec- 
tion of formulas or tables. It is a book of reference, a kind of ** Encyclo- 
padia of the Higher Mathematics,” in which the collected material is 
systematically arranged. While it sets the leading prop: sitions prominently 
forward, the Sy nopsis merely indicatesthe deductions. It is a feature of the 
Synopsis entitling it to more than ordinary interest, that it takes notice here 
and there of the desiderata in the science of mathematics, indicxtir g the 
points upon which the labour of future investigators may be must pr fitably 
employed. 

The auchor has ney examined the whole literature of the science, 
including not only the works o all the great mast e the time of Euler, 
but also the articles in periodicals to which he makes reference. He has 
allowed no quotation to pass without verification, and, wherever found 
necessary, corrections have been made 


ers sinc 


The Work will be completed in 4 Volumes. Volume I. will be ready in 


August, Price 30s., and will contain— 


Part I.: Theory of Numbers.—Part II. : Theory of Complex Quantities. — 
Part III. : Theory of Combinations, 
Part IV. : Theory of Series.—Part V.: Theory of Infinite hs r duc ts and 


Factorials.—Part VI. : Theory 
of Finite Differences. 

Part VIII. : Theory of Functions.—Part IX.: T>eory of Determinants.— 
Part X.: Theory of Invariants.—Part XI.: Theory of Groups. 

Part XII.: Theory of Equations. 


Theory of Contir sail Fractions.—Part VIL 


Subscribers’ Names receive i by 
MACMILLAN & ROWES, 


CAMRRIDGF 





EFFECTIVE. 


HENRY FROWDE, CLARENDON PRESS WAREHOUSE, 


MCLEOD’S 


SUNSHINE RECORDER. 


AMEN CORNER, E.C. 
This Day, Post 8vo, ros. 
MURRAY’S HAND-BOOK FOR 
SWITZERLAND. 


and much 





New Edition, thoroughly Revised, Augmented. 


By W. A. B. 


M.A. of Mag 


COOLIDGE, 


rdalen College, Oxfcrd. 


JOHN MURRAY, Albemarle Street. 


New anid Important Work on Geometry. 


THE FOUNDATIONS OF GEOMETRY. 


By E. T. DIXON, 

‘We heartily recommend the book to the attention of all those interested 

in the presentation of the * Elements’ to beginners, whether they are authors, 
teachers, or examiners.” — Vature. 


late Royal Artillery. 8vo, 6s. 





Seventh Edition, Revised, with a New Treatment of the Hyperbola. 

THE ELEMENTARY GEOMETRY OF 
CONICS, with a Chapter on the Line Infinity. By C. TAYLOR, 
D.D., Master of St. John’s College, Cambridge. 45. 6d. 


BELL, & Co. 
& SONS. 


DEIGHTON, 
BeLL 


Cambridge- 
London ; G. 


The 


The sphere 
instrument must be placed with its vertical 


This ingenious instrument, which is the inven 
tion of Prof. McLeod, F.R.S., of Cooper’s Hill 
is mounted on a slide provided with rack and 
pinion for focussing the image of the sun on 

PRICE £6 I5s. 
Further Particulars on Application to the 
Maker, 
JAMES J. HICKS, 
8,9, & 10 Hatton Garden, London, E.C. 


tallic camera, opposite to the lens of which is a 
plane in the meridian and inclined with the 


sphere upwards so that the axis of the camera 
makes an angle with the horizontal equal to 


the latitude of the place at which it is set up. 
the observer has merely to place the instrument 


College, Staines, consists of a cylindrical me- 
The support is constructed to suit the latitude ; 
in the meridian. 


the sensitised paper placed in the base. 


thin glass sphere silvered inside. 
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Natural History Book Circular (No. 1c9). 


To 


or dee ok aa i eda a i. : For Chemical and Physical Laboratories, and 
ME «6 6.400% 6% tc oe Bo Amateurs’ Workshops. 

To India, China, and Japan :— For Dentists and Medical Electricians. 
nd Gi ae Oe OR wh we ON 32 6 Drilling ; Driving Static and Magneto-Electiic Machines, 
Pi sce bhenes knee a 16 6 PRICES £1 16s. Od. and £2 10s. Od. 
SE «6 4 6 ee Owe ~cee 8G Full Particulars upon A pplication. 


CHARGES FOR ADVERTISEMENTS. 
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Post Free for Six Stamps. 


Important Works for Sale on 


ECONOMIC BOTANY: 


Botanical Dictionaries; Systematic Works; Agriculture; Commercial 


Botany ; Forestry and Trees; Gardening; Medical Botany. 
r1r00 Works. 


WILLIAM WESLEY. & SON, 
2&8 ESSEX STREET, STRAND, LONDON. 


SUBSCRIPTIONS TO “NATURE.” | 





JOHN J. GRIFFIN & SONS, 2 


MAKERS OF 


| 

| 

| CHEMICAL PHILOSOPHICAL, & PHOTOGRAPHIC APPARATUS. 
| : ee 

| 

| 


. @ . 
a a a ee 28 rs) ih - scaled — 
CNN ss 6. 4h ee ee Wk me aS 14 6 CHICAGO’s Top 7 
| eee a eee oe 7 6 eS ee P/ 


the United States, the Continent, &c. :— 





Three Lines in Column 2s. 6d. 9d. per Line after. 


x & 
One Eighth Page, or Quarter Column ... o 18 





=e Se / 


NEW WATER MOTOR 


A large variety of Wimshurst Influence Machines in Stock, 


Cutalogues Free upon A pplication, 


22 GARRICK ST., COVENT GARDEN. W.C. 
Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 











Halfa Page, ora Column ........ 3 5 


da 
6 
Half 1 oc eee 
Quarter Page, or Half a Column I 15 ~ | Cambridge.” 
a a a - 6 60 


Price List of Scientific Instruments, sent post free. 





Ill dD iptive List t ipt of rs. 6d. 
Money Orders payable to MACMILLAN & CO. ustrate escriptive List sent on receipt of Is 


The Cambridge Scientific Instrument Company, 
OFFICE: ‘29 BEDFORD STREET, STRAND, W.C. 


St. Tibb’s Row, Cambridge. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 © 
ov %” ” 5 10 oO 
610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAEB, 


56 CHARING CROSS ROAD, W.C. 


PERKEN, SON & RAYMENT, 


MANUPACTORE PHOTOGRAPHIC APPARATUS 


Of every descri wen. 
PHOTOGRAPHIC OUTFITS, “ OPTIMUS ” “OPTIMUS” 
SCOUT. SCORER. 














ESTABLISHED sty. 99 HATTON GARDEN, 
London, E.C, 


CaTaLogue F 
— ount for the Trade 
nd Profession. 


Superior Long Focus Camera, 
Dark Slide, Rapid Rectilinear Lens, Instantaneous 





Shutter, Tripod and Waterproof Case Cor mplete. 
Medium Size Small Size. 
\ Clear Definition. Clear Definition. 
ried A Good Field. Large Field, 
lip S Magnifying 64 Magnifying 25 
‘heed I times. times. 
* For Plates 70s. 30s. 
% a For Definition and Magnifying Power we invite intending Purchasers to test ou? 
. | 


Field Glasses against any in the World. 
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MACMILLAN & CO.’S PUBLICATIONS. 


Crown 8vo, Cloth, tos. 6d. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 





NATURE :—* An extremely well-written, well-considered, and original class-book. . . . The student will find many of 
the most important conceptions of biological science set forth and illustrated, not by reference merely to the types which he dissects 
or examines with greatest ease in the elementary course in a laboratory, but by the use of a larger area of well-chosen examples, 
both of plants and animals. Original woodcuts, often of exceptional merit, are freely introduced in the text. . . . Its merit, 
however, consists not merely in the general plan, but in the fact that the author is an experienced teacher and an accomplished 
investigator, who has developed to a high degree the art of lucid statement—one who is thoroughly familiar with the latest 
researches in the wide field of which he treats, and is able, whilst setting before his reader the most important generalizations of his 
science, to avoid redundancy, and to give a fresh and original handling to the oft-told story of the structure and functions of living 
things.” 

NEW EDITION OF SIR J. W. DAWSON’S ACADIAN GEOLOGY. 


Just Published, Fourth Edition, Royal 8vo, Cloth, 21s. 


THE GEOLOGY OF NOVA SCOTIA, NEW BRUNSWICK, AND PRINCE 
EDWARD ISLAND, or ACADIAN GEOLOGY. By Sir J. WILLIAM DAWSON, LL.D., F.R.S., F.G.S., 
Principal and Vice-Chancellor of McGill College and University, Montreal. Fourth Edition, with Map, Illustrations, and 
2 Supplements. 

NEW AND REVISED EDITION OF AIRY’S POPULAR ASTRONOMY. 


Just Published, Seventh Edition, Fcap. 8vo, 4s. 6d. 


POPULAR ASTRONOMY: a Series of Lectures delivered at Ipswich by Sir 
GEORGE BIDDELL AIRY. K.C.B., late Astron »mer-Royal. Revised by H. H. Turner, M.A., B.Sc., Chief 
Assistant, Royal Observatory, Greenwich. 


‘y carefully revised by the Chief Assistant of the Royal Observatory, Greenwich, wh» has, however, introduced no more 


necessary to bring so well-established a book up to date. 


BOOKS FOR CHEMICAL STUDENTS. 
AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
8vo, Cloth, 14s. net. 
A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. Being also an Introduction to the Study of the Scienc2. By ERNST VON MEYER, Ph.D, Pro- 


fessor of Chemistry in the University of Leipzig. Translated with the Author’s sanction by Georce McGowan, Ph.D., 
Demonstrator in Chemistry, University College, North Wales, Bangor. 









This edition has ¢ 
hanges than were absolutely 


SPEAKER :—‘‘ A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

NATURE :—“ After carefully reading this work, we can heartily congratulate the author on the success with which he has 
preserved the ‘objective attitude’ which is essential to the true historian. . . . For the two chapters which treat of modern 
chemistry we have nothing but unqualified praise, and we earnestly commend them to the attention of those students who desire to 
have a coup d'ai/ at once comprehensive and accurate of the meaning and tendency of present-day doctrine.” 


PROF. OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 
Demy 8vo, Ios. net. 
OUTLINES OF GENERAL CHEMISTRY. By WituHetm Ostwa tp, Professor 


of Chemistry in the University of Leipzig. Translated, with the Author’s sanction, by JAMES WALKER, D.Sc., 
Ph.D., Assistant in the Chemical Department, University of Edinburgh. 





729 7 to meet the requirements of the student who, while not intending to devote himself to the detailed study of General 
Chemistry wishes to wi ly the progress recently made in this important branch of science. The book has already established itself in 
Germany as the standard text-book on the subject. 


ACADEMY :—* All these subjects are handled with masterly clearness. The book, moreover, is written in an interesting 
manner, and we are sure that it will prove an attractive and valuable addition to the library of all students and teachers of 
chemistry.” 

A NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 


Crown 8vo, Cloth, 6s. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Pa.D., Assistant Professor 
in the Johns Hopkins University. 

*.* A concise and elementary statement of the general principles of Crystallography, not intended as a complete treatise, but to furnish so much 

information on the subject as may be of service to students of other but allied branches. . 

NATURE :—“ We feel assured that the simultaneous publication in this country and in America of so simple and at the 

same time so accurate a text-book of the subject as the work we are now considering will do much towards reviving and diffusing 4 

taste for the study of crystallography. The student who masters the contents of this little book will undoubtedly have much more 

to learn before he is competent to deal with all the higher problems of crystallographic science ; but, however far his researches 
may be carried in the future—and this is, perhaps, the very highest praise we can give to the book—he will certainly have little, if 


anything, to wzlearn.” 
MACMILLAN AND CO., LONDON, 
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MACMILLAN & CO.’S PUBLICATIONS. 


8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 
By EDWARD WESTERMARCK, Ph.D., 
Lecturer on Sociology at the University of Helsingfors. 


TIMES :—*‘ Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.” 

MANCHESTER GUARDIAN :—“‘In his introduction to this book Mr. Wallace, than whom there could scarcely be a 
better authority, says that he has seldom read ‘a more thorough or a more philosophic discussion of some of the most difficult and 
at the same time interesting problems of anthropology.’ And a perusal of the book will most assuredly convince the reader that 
the great naturalist’s verdict is fully justified. Mr. Westermarck has established his position among the first of historical anthropo- 
logists, he has thrown light upon many of the unsolved mysteries in the history of the human race, and he has swept out of the way 
several theories which have hitherto blocked the path to a right solution of the main questions at issue. . . . Clearly and becom- 
ingly written, based upon a very wide and well-chosen course of reading and investigation, the book affords a model for future 
investigators in this field.” 

ANTI-JACOBIN :—* There can be no doubt of the courage of a hitherto unknown student who comes from the comparatively 
obscure University of Finland to throw down the gauntlet before warriors of such prestige as Darwin, Spencer, Tylor, Lubbock, and 
McLennan ; but intelligent students of Mr. Westermarck’s volume will acquit him of temerity, and, indeed, it is more than possible 
that, as Mr. Alfred Wallace predicts in his introduction, ‘the verdict of independent thinkers will be in favour of the new- 
comer.’. . . . A book which is far too rich in the detailed products of laborious research to be treatei at once briefly and 
adequately. It is certainly the most valuable of recent contributions to the literature of a deeply-interesting theme ; and not the 
least of its recommendations is that, while it necessarily deals with many delicate topics, the handling is absolutely reproachless on 
the score of taste.” 

LIVERPOOL DAILY POST :—* Since the appearance of Mr. McLennan’s work on ‘ Primitive Marriage’ there has been 
no study of the manners and habits of savage races that in point of originality can compete with Mr. Westermarck’s ‘ History of 
Human Marriage.’ . . . There is every reason to suppose that this deeply interesting book will find a host of readers even among 
those who are attracted by facts for their own sake rather than for the theories that may be drawn from them.” 


NEW VOLUME OF NATURE SERIES. 
Just ready, 8vo, Cloth, 45. 6d. 7 
THE RIGHT HAND: LEFT HANDEDNESS. By Sir Dantet Wixtsoy, 
LL.D., F.R.S.E., President of the University of Toronto. 


Just ready, Svo, Cloth, 12s. net. 
~ ae . =o one ~ - ve 
THE POSITIVE THEORY OF CAPITAL. By Eucen V. Boum-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna. 
Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 





This volume, in which the author sets forth his own theory of Capital, is the sequel and complement of the volume on “ Capital and Interest,” 
treated historically and critically, which was published in England some months ago, and was very cordially received by English Economists 
T/MES :—‘* Mr. Smart has done his work excellently. His preface, analytical digest, and the actual translation are all 


admirable. We have to thank him for rendering accessible to English students a treatise which is certainly well worth attention as 

a specimen of contemporary Continental thought, and which, although its central theory is based, as the author frankly avows, 

upon certain ideas of Jevons, has carried those ideas further and given them a special application.” 

UNIFORM WITH THE ABOVE, 
8vo. Price reduced to 12s. net. 

CAPITAL AND INTEREST: a Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Honorary Professor of Political Economy in the University of Vienna. Translated, witha 
Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 

NEW EDITION, REVISED. 
Crown 8vo, Cloth, 1os. 6d. 

A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—“ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 

SA TURDA Y REVIE W:—*‘ The types are good, easily obtained, and thcroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 

BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 

— New and Revised Edition. Globe Svo, 3s. 6. 

OUTLINES OF FIELD GEOLOGY. By Sir Arcuipatp Gerkir, LL.D., 


F.R.S., Director-( the Geological Survey of Great Britain and Ireland. 









Ais volume has nor *hly rer tand considerably enlarged. One of the ng vd 2 
He 1 mre ent researches into thes interesting but dificult parts of éz z 
tliustr ” * \ , 24 " 

. ena —From the Author's Preface. 


MACMILLAN AND CO., LONDON. 
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LONDON 


UNIV. CORR. COLL. 


MATRICULATION. 
MATRICULATION DIRECTORY, with 


FITL1. ANSWERS to the Examination Papers. No. X., 
Cloth Gilt, ls 

Latin Composition and Syntax. 
Exercises. By A. H. ALLCROFT, M.A. Oxon.. 
DON, M.A. Camb. and Lond. Qs. 6d. Key, 2s 

The Book-work de als with Latin Syntax fully enough to be used as a 

Text-book on the subject. and the relative importance of rules and excep- 

tions is shown by variety of type. Each Exercise is divided into three 

sections of progressive difficulty. 

London Undergraduate Unseens: A Reprint 
of all the Latin and Greek Passages set at Matric. and Inter. Arts, 
1875-1890. Seconi Editon. 1s. 6d. 

Matriculation Latin. By B. J. Haves, M.A. 
Lond. Third Edition, Enlarged. ls 6d 

ConTENTs :—Choice of TVext-bouks—Weekly Schemes of Study. with 

Notes and Hin: s— Matric. Papers in Latin Grammar—Illustrative Sentences 

for Latin Prose, &c. 

Matriculation and Intermediate Greek. By 
J. B_ HAYES, M.A. Lond., and W. F. MASOM, MA. Lond. 
2s. 6a. 

French Prose Reader. By S. Bartet, B.-és-Sc., 
and W. F. MASOM, M.A. Lond. 1s. 6d. 


June 1891. 


With copious 
ant J. H. HAY- 
6a 


Matriculation Mathematics. Fourth Edition. 
1s. 6d. 

Elementary Text-book of Heat and Light. 
By R. W. STEWART, B.Sc. Lond. 38.6d. 

Heat and Light Problems, with numerous 
Worked Examples. By R. W. STEWART, B.Sc. Lond. 1s. 6d. 


Matriculation Greek Papers: a Reprint of the 
last Thirty Papers in Greek set at Matriculation; with Model Answers 
to the Paper of January 1°90. By B. J. HAYES, M A. Lond., and 
WwW F. MASC¢ M, M.A. Lond. 1s.; Cloth Gilt, 1s. 6d 

Matriculation French Papers. IS. ; 
Gilt, 1s. 6d. 

Matriculation Eaglish Language Papers. 
1s.; ClabGil. 18.6 


Cloth 


Matriculation English History Papers. Is.; 
Cloth Gilt, 1s. 6d. , 

Matriculation Mechanics Papers. 1s.; Cloth 
Gilt, ls 6d. 


Matriculation Chemistry Papers. 1s.; Cloth 
Gilt, ls. 6d. 


Matriculation Model Answers, together with 





the Examination Papexs, from Juve 1883 to January 189t. 8 Vols., 
° h; th Gilt, 1s. 6d. 

1. Lat 2. Greek ;. French and German. 4. Mathematics 
English La anguage. 6. Engli-h History and Geography. 7. Che mistry 
and Mechanics He at and Light; Magne ism and Electricity 

For January 1892. 
Cesar.—Gallic War, Book V. Edited by 
A. H. ALLCROFT, M.A. Oxon., and W. F. MASOM, M.A. Lond. 

Intr _— Text, and Notes, 1s. 6d. Vocabulary, with Test Papers, 
Inte ed, 1s. A Literal Translation, 18. In One Vol., 23s 6d. 
Guest. Gallic War, Book VI. Edited by 

A. H. ALLCROFT, M.A. Oxon., and W. F. MASOM, M.A. Lond. 

(Uniform with the above. ) X ee. 
Homer.—Odyssey, Book IV. A Literal Trans- 

lation. By A. F. BURNET, M.A. Lond., and J. THOMPSON, 

B.A. Canb. 1s. 6d. 

For June 1892. 

Vergil.—Aeneid, Book VI. Edited by A. H. 

ALLCROFT, M.A. Oxon., and B. 1. HAYES, M.A. Lond. 

Introduction, Text, and Notes, ls. 6 Vocabulary, with Test Papers, 





7 


interleaved, 1s. A Literal 


Vergil. i iamenaees 


Translation, 18. In One Vol., 38. 


Book VII. (Uniform with 


the above (in preparation. 
Xenophon. - Anabasis. Book IV. A Literal 
Translation. By A. F. BURNET, M.A. Lond. 1s. 6d. 


NATURE 








[AucusT 13, 1891 





UN IVERSITY EXAMS. 


TUTORIAL SERIES. 


INTERMEDIATE ARTS. 
INTERMEDIATE ARTS DIRECTORY, 


with FULL ANSWERS to the Examination Papers. No. IV., 1891 
1s. 6d 


Matriculation and Intermediate Greek. By 


B. J. HAYES, M.A. Lond., and W. F. MASOM, M.A. Lond, 
2s. 6d. 

Intermediate Latin. By W. F. Maso, M.A, 
Lond., and B. J. HAYES, M.A. Lond. Second Edition. Enlarged, 
2s. 6a. 

History of the Reign of Augustus. By A. H, 
ALLCROFT, M.A. Oxon., and J. H. HAYDCN, M.A. Camb. and 
Lond. s 


Advanced French Reader. By S. Barter, 
B.-?s-Sc., and W. F. MASOM, M.A. Lond. 3s. 64. 


Intermediate French Examination Papers, 


1877to 1888. 2s 
For July 1892. 


Cicero.—Pro Plancio. Edited by R. C. B. Keri, 


B.A. Lond., and A. H. ALLCROFT, M.A Oxon. 38. 6d. 
Horace.—Satires. Edited by F. G. PLatsrowe. 
B.A. Camb., and B. J. HAYES, M.A. Lond. 48. Gd. 
; [Shortly. 
Euripides.—Ion. Edited by J. THompson, B.A. 
Camb., and A. F. BURNET, M.A. Lond.” 38. 64. 
History of England, 1760 to 1798. By C.%. 
FEARENSIDE, M-A. Oxon., and A. J. EVANS, M.A. Camb 


2s.6d. Syaopsis. ls. 6d 
History of Bagiteh Literature, s7te | to 1798. 
With Questions. By W. H. LOW, M.A. Lond. 3s. 
Sheridan.—The Rivals. Edited by W. H. Low, 
M.A. Lond. 1s. 
Sheridan.—The Critic. Edited by W. 
M.A. Lond, 1s. 
Intermediate English, 1892. 2s. 


INTER. ARTS AND SC. 


Intermediate Mathematics. By WILLIAM 
BRIGGS, B.A., LL.B., F.C.S. Fifth Thousand. 2s. 6d. 

Co-ordinate Geometry. By WILLIAM Briss, 
3.A., LL.B., F.C.S., and G. H. BRYAN, M.A. Camb. 32s. 

Synopsis of Elementary Trigonometry. 
Interleaved. 18. 6d. 


INT. SC. AND PREL. SCI. 
INT. SC. AND PREL. SCI. DIRECTORY. 


With FULL ANSWERS to the Papers. No. IL, July 1891. 28. 6d 
Science Model Answers: being Solutions to the 

Int. Sc. and Pret. Sct. Papers set July 188). 2s. 6d 
Text-book of Heat, covering the Entire Int. Sc. 


and Prel. Sci. Syllabus, with numerous Diagrams and Calculations. 
3y R. W. STEWART, B.Sc. Lond. 38. Gd 


Text-book of Light (uniform with the “Text 
book of Heat.’’) 3s. 6d. 
Analysis of a Simple Salt, with a Selection of 


Model! Analyses sy WILLIAM BRIGGS, B.A., LL.B., F.C.S , and 
R. W. STEWART, B.Sc. Lond. 2s. 


Science Chemistry Papers: the Questions set 


Interleaved. 


H. Low, 
[ Shortly. 


at Int. Sc. and Prel. Sci. for 21 years. 28. 6d. 
Science Physics Papers (as above). 2s. 6d. 
Science Biology Papers (as above). 2s. 6d. 


Complete Catalogue of Books in the Tutorial Series, which includes over 250 Works specially adapted for London 
University i sasabeesi Post Free on Application. 








W. B. CLIVE & CO. (Univ. Corr. Coll. Press Warehouse), 13 Booksellers Row, Strand, W.C. 





by RicHarv Clay anv Sons, Limirep, at 7 and 8 
MACMILLAN AND Co., at 29 Bedford Street, London, 


i’ leu 


W.C., 


anil Street Hill, Queen ‘Wiesosin Street, in the City of London, 
and 112 Fourth Avenue, New 


and Published by 
York.—Tuurspay, August 13, 1891. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1138, VoL. 44.] 


aebenal as a Newspaper at the General Post Office. ] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst many unsolicited Testimonials the 
following has been received by the maker:— 





Prices FROM 
£5 to £7 
ALSO MADE 

Watcu Size. 



















EDINBURGH, May 31, 1889. 

DEAR Sir,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “* Watkin” 
Aneroid. The result has 
been most satisfactory, the 


only about y4,5 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
Hit down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
results obtained speak vol- 
umes for the high class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
J instrument. 
ew (Signed) R.C. Mossman, 
F.R.M.S., Observer, 
Scott. Met. Soc. 
To be obtained of all Opticians and Wholesale Houses. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price 
The lenses alone are worth the money.”—Aritish Medical Journad. 


ECK’S 


B : 
£2 2s. to £5 5s. 


Is 

made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 

but is now a handsome, 
weil- aaied Instrument. 
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R. & J. BECK. 68 Cornhill, London, E.C. 


TH URSD AY, AUGU ST 20, 





extreme error noted being | 





1891. [PRICE 15 CENTS. 


[All Rights are Reserved. 


| BROWNING'S 


AMATEUR’S SET 
PHOTOGRAPHIC APPARATUS, 


Consisting of a Polished Mahogany Camera to take Pic- 
tures 4}” X 3i”; one Double Dark Slide for two plates ; 
Achromatic Lens, for taking Portraits, Groups, Land- 
scapes, &c.; Polished Pine Tripod Stand; Printing 
Frame ; Vignette Glass ; Cutting Shape ; 1 Dozen Dry 
Plates ; 1 Packet of Mounting Cards; Sensitized Paper ; 
Chemicals for Developing, Printing, &c. ; Ruby Lamp; 
Focussing Cloth ; Glass Measure ; and Book of Instruc- 
in Polished Case. 


COMPLETE PRICE, £2 10s. 
New Tlustrated Catalogue of Photographic Apparatus sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
TRAVELLER’S COMPANION. 


tions ; 





Ar veroid Barometer with Altitude Scale, Cx ompass with Patent Dial an 
hermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 


PRICE 5 to 8 Guineas. 


ILLustrRATED Price Lists poOsTep FREE TO ALL Parts OF THE Wort 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 

Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 











CXXil 


NATURE 





[AucustT 20, 1891 





UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 


Prof. W. F. R. WELDON, M.A., F.R.S.. will deliver during the ensuing 
Session a Course of Lectures on the DECAPOD CRUSTACEA, intended 
specially for Senior Students who intend to pursue original investigations in 
Zoolngy. The Lectures will be given twice weekly, commencing SATUR- 
DAY, OCTOBER 17, at 10 a.m. 

The General Course of Lectures on Zoology, suitable for Students preparing 
for the various Examinations of the University of London, commences 
MONDAY, OCTOBER s5, at 4 p.m. 





UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1. 
Introductory Lecture at 4 p.m., bv Prof. VICTOR HORSLEY, M.B., 
B.S., F.R.S., Assistant Surgeon to University College Hospital. 

The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 23. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
age are treated during the year. Thirty-six appointments, eighteen 

eing resident, as House Surgeon, House Physician, Obstetric Assistant. 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


E. A. SCHAFER. F.R.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 








THE VICTORIA UNIVERSITY. 


The following Examinations will be held at OWENS COLLEGE 
(MANCHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and 
YORKSHIRE COLLEGE (LEEDS). in SEPTEMBER. 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) on FRIDAY, September 25, and following days. 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Music) on FRIDAY, September 25, and following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Arts, Science. and Law)on THURSDAY, September 24. and following days. 

Notice (## writing) of intention to be present, accompanied with a List of 
the subjects taken, must be sent, on or before September 9, to the Unt- 
VERSITY ReGisTtRAR, from whom Conditions of Entrance, and other Par- 
ticulars can be obtained. 

Fees for the above Examinations must be paid on or be ore September 14 


Manchester, August 1891. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


PROSPECTUSES for the SESSION 1891-y2 will be forwarded on 
application. 
I.—DEPARTMENT of ARTS, SCIENCE, and LAW. 
Ii.—DEPARTMENT of MEDICINE. 
IIl.—DENTAL DEPARTMENT. 
IV.—PHARMACEUTICAL DEPARTMENT. 
V.—DEPARTMENT for WOMEN. 
VI.—DEPARTMENT of the EVENING CLASS. 
VII.—SCHOLARSHIPS, EXHIBITIONS, &c. (varying in value 
from £12 to £100 per annum). 


Apply to Mr. Cornisn, 16 St. Ann’s Square, Manchester; or at the 


College. 
HENRY WM. HOLDER, M.A., Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the University College of South Wales and Monmouth- 
shire is prepared to appoint a PROFESSOR OF MINING. The Stipend 
of the Professor will be £350 per Annum 

Applications, together with Testimonials and References, should be for- 
warded on or before TUESDAY, SEPTEMBER 1s, 18o1. 

For further information, apply to 





IVOR JAMES, Registrar. 
Cardiff, August 12, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

The Council of the University College of South Wales and Monmouth- 
shire is prepared to appoint a LECTURER in GEOLOGY. The Stipend 
of the Lecturer will be £200 per Annum 

Applications, together with Testimonials and References, should be for- 
warded on or before TUESDAY, SEPTEMBER 15, 180r. 

For further information apply to . 

IVOR JAMES, Registrar. 


Cardiff, August 12, 1891. 





LIVING SPECIMENS FOR THE 
MICROSCOPE. 


we Vee wr 


Gonium pectorale, Volvox globator, Melicerta ringens, Plumatella repens, 
Paludicella Ehrenbergi, and other beautiful specimens of Pond-life, 
1s. per Tube, with Drawing and Description. Ameeba, &c., for Students 
of Biology. 

List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


* COUNTY OF GLAMORGAN. 


The Council of the University College of South Wales and Monmouthshire 
is prepared to appoint the following Members of a Staff of Travelling 
Teachers in Technical Subjects for the County of Glamorgan :— 

A Lecturer in Mathematics send Theoretical Mechanics. 

A Lecturer in Chemistry and Metallurgy. 

A Lecturer in Geology and Mining. 

One or Two Lecturers in Mechanical Engineering. 

The Stipend of each Lecturer will be £200 per Annum, together with 
travelling expenses. 

Applications, together with Testimonials and References, should be sent in 
not later than TUESDAY, SEPTEMBER 8, 1891, to the undersigned, 
from whom further information in regard to the duties of the Staff may be 


obtained. 
IVOR JAMES, Registrar. 
Cardiff, August 12, 289r. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


COUNTY OF MONMOUTH. 


The Council of the University College of South Wales and Monmouthshire 
is prepared to appoint a Director of the Staff of Travelling Teachers in 
Technical Subjects, to be established under the provisions of the scheme of 
the Technical Instruction Committee «f the County of Monmouth. The 
Stipend of the Director will be £350 per Annum. : 

Candidates for the post must send in their Applications, together with 
Testimonials and References, to the undersigned, on or before TUESDAY, 
SEPTEMBER 8, 1801. 

For further information and for Copies of the above Scheme, apply to 


IVOR JAMES, Registrar. 





Cardiff, August 12, 189r. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The CHAIR of GREEK is now Vacant through the Election of 
Prof. Roperts as Principal of the University College, Aberystwyth. The 
Council will proceed to the Appointment of the new Professor in September 
Next. The Stipend of the Professor will b> £350 per Annum. 

Applications, together with Testimonials and References, should be 
forwarded before TUESDAY, SEPTEMBER 8, 18o1. 

For further Information apply to ; 

IVOR JAMES, Registrar. 


Cardiff, August 4, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The DEPARTMENTS OF ARTS, SCIENCE, AND ENGINEER- 
ING, and the NORMAL DEPARTMENTS FOR INTERMEDIATE 
AND ELEMENTARY TEACHERS, will open on MONDAY, OcTO- 
BER «, 1891. The Lectures and Classes are open to Men and Women. 

For Prospectus, and information concerning Scholarships, &c., apply to 

IVOR JAMES, Registrar. 


University College, Cardiff, August 11, 1891. 


FIRTH COLLEGE, SHEFFIELD. 


The Council of Firth College propose to appoint an ASSISTANT DE- 
MONSTRATOR IN ee at a Salary of £100. 

Session—OCTOBER to J . as 

Applications must be sent, before SEPTEMBER 12, to the REGISTRAR 
from whom further particulars may be obtained. 
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UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter. Departments: Arts, Science, 
Agriculture ) 


AGRICULTURAL DEPARTMENT. 


Acomplete Course of Instruction in Agriculture and Dairying has now 
been organized. 

Full information about College Classes, Scholarships, Diplomas in Agricul- 
ture, Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
(free on appiication). 

‘The average cost of living in Bangor, including College fe+s, is about £40 
for the College year. 

The Next Session begins on SEPTEMBER 29, 18o1. 


W. CADWALADR DAVIES, Searstary and Registrar. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 


An ASSISTANT LECTURER in AGRICULTURE will be appointed 
in SEPTEMBER next, for one year, at a Salary of £120 

Applications must be sent ia on or before SA TURDAY, / SEPTEMBER Ss 
to the undersigned, from whom information as to conditions of Appointment 
and Duties may be obtained. 

W. CADWALADR DAVIES, Secretary and Registrar. 
University College of North Wales, Bangor, 
July 1, 1891. 


“UNIVERSITY COLLEGE, 
NOTTINGHAM, 
ENGINEERING DEPARTMENT 
Professor, WILLIAM ROBINSON, M.E., Assoc. M.Inst.C. E., 


Session 1891-92 begins on MONDAY, OCTOBER 5 

Courses of ‘lechnical In-truction extending over three years are ar- 
ranged for boys who have just left school and intend to take up Electrical, 
eon or Civil Engineering. These include Drawing Office, Labora- 

tory and Workshop Practice, and Classes in Engineering, Mathematics, 
Physics, Chemistry, and Metallurgy. 

‘The Mechanical Workshops are completely equipped with tools both in 
wood and iron. also forge and foundry. Instructors give special attention to 
Students in the various branches of Mechanical Engineering. Special 
facilities are offered to Students in Electrical E ngineering—Electrical 
Laboratories including New Dynamo Koom with Phcenix Dynamo, driven 
by Atkinson Cycle Gas-Engine, and specially fitted for Experimental Pur- 
poses. Technical Instruction in Electric and Magnetic Measurements, 
Dynamo-testing, &c., and Students take charge of Brush. L ighting Dynano, 
trim Arc Lamps, &c., &c. 

Several Scholarships and Exhibitions are offered 

For Prospectus and Fees (which are excepti onally low) apply to the 
SECRE TARY. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION begins on THURSDAY, OCTOBER 1. 

The Hospital contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for the M.B. Camb. and Lond., the F.R.C.S. Eng., 
and other Higher Examinations. 

APPOINTMENTS. — Ali Hospital Appointments are made in accord- 
ance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS in September 189:.—Two Open 
Scholarships in Arts, one of the Value of 100 Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
am, and another of 50 Guineas, open to Candidates under 25 Years of 

e. 

PRIZES are awarded to patens in their various years, amounting in 
the aggregate to more than £45 

DENTAL SCHOOL.—A oneal School attached to the Hospital affords 
to Students all the instruction required for a Licence in Dental Surgery. 


COLLEGE.—The Residential College accommodates about Fifty Students 


in addition to the Resident Staff of the Hospital. There is in it a large 
Dining Hall, with Reading Rooms, Library, and Gymnasium for the use ot 
the Srupents’ Crus. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Pre ion 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricuitural Society, 1888; First in Agriculture Junior 
Sch olarships, 1889 ; First in Agriculture Senior Scholarships, 1890 





DULWICH COLLEGE, S.E. 


Applications are invited for the appointment of DEMONSTRATOR in 
the Mechanical Laboratory, and INSTRUCTOR in Mechanical Drawing. 
Salary £130 per annum, with prospect of increase. 

Apply, with Copies of’ Testimonia's, to 





F. W. SANDERSON. 











ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S,E 


The WINTER SESSION of 1891-92 will open on THURSDAY, 

be lg 1, when the Prizes will be distributed at 3 p.m. by Sir 
. M. HUMPHRY, M.D., LL.D., F.R.S. 

owO ENTRANCE SCIENCE *SCHULARSHIPS of 125 guineas and 
460 respectively, open to all first-year Students, will be offered for com- 
petition. [he Examination will be held on September 26, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology ° 
Botany, or Zoology, at che option of Candidates, 

Scholarships and Money Prizes of c »nsiderable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. GzorGz RENDLE. 

G. H. MAKINS, Dean. 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
Aew Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 
NEWTON & CO,, 


Opticians to the Queen and 
the Government, 














3y Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STKEET, LONDON. 


KING, MENDHAM, & Co., 


Electrical Engineers 


AND 


Manufacturing Electricians. 


Speciatities.—K.M.B. Pocket Galvanometer, 
12s. gd., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description 


Western Electrical Works, Bristol. 


ILLusTRATED CaTALoGug, SixtH Epition, 
Post Free, 64. 


amare = 








Excellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

Pee = . Diane (up to Double-Elephant size), Shorthand, and 
Fype-Writing » are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble wrétten letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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- BOOKS ON SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SESSSSSSSSSSSSSSSSSSOSSOSOSOSD 


MAW, W. H.—Recent Practice in Marine Engineering. Text 
and Plates. 2 Vols. 38s. 
RICHARD, :G.—Les Moteurs 4 Gaz. 


Vols. 1885. 38s. 


UHLAND, W. H.—Corliss-Engines. Translated, with Ad- 
ditions, by A. Tolhausen. Text and Plates 2 Vols. 1879. sos. 

SMYTH, W. H.—The Cycle of Celestial Objects continued 
at the Hartwell Observatory to 1859, with a Notice , Recent Dis- 
coveries, &c. Printed for Private Circulation, 1860. ,, 

MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OF LONDON.—Vols. 1 to 42 (1827-1882). Vols. 1 to 33 
bound into 11 Vols.; rest in Numbers. £25. 

Complete Sets are very difficult to procure. 


PROCEEDINGS OF THE ROYAL SOCIETY OF 
emery ot aa to 1889 (being Vols. 5 to 16). 7 Vols., Cloth; 
rest as issuec 4&4 


PRICE, B.—Treatise on the Infinitesimal Calculus. 
1852-4-6-62. 305. 

EDINBURGH PHILOSOPHICAL JOURNAL.— 
Edited by D. Brewster and R. Jameson, 1819-26; the Edinburgh New 
Philosophical Journal, 1826-53. Together, 69 Vols., Cloth. £10 ros. 

MINUTES OF PROCEEDINGS OF THE IN- 
STITUTION OF CIVIL ENGINEERS, 1873-88 (being Vols. 37 
to 93), with Name and Subject Index to Vols, 1 to 58; Brief Subject 
Index ; and 3 Appendices. 63 Vols. £6 6s. 

PHILOSOPHICAL TRANSACTIONS OF THE 
ROYAL SOCIETY OF LONDON, 1665-1800. Abridged by Hutton, 
Shaw, and Pearson. 18 Vols., 4to. gos. 

THE MATHEMATICAL MONTHLY.—Edited by J. 
PD. Runkle. Complete in 3 Vols. Royal 8vo. Cambridge, Mass., 
1859-61. 38s. 

This journal was discontinued at the time of the American Civil War, and 
is now very scarce. It contains contributions by P. E. Chase, G. B. Bond, 
Prof. Pierce, W. D. Henkle. Elias Loomis, S. 
Oliver, T. H. Safford, W. Watson, E. B. Elliott, Chauncey Wright, W. 
Chauvenet, W. Ferrel, Matthew Collins, C. H. Davis, and others. 
CAMBRIDGE MATHEMATICAL JOURNAL.— 

Edited by D. F. Gregory and R. Leslie Ellis. 4 Vols. 1839-45. 
£8 8s. 


Text and Plates. 2 


4 Vols. 


CAMBRIDGE AND DUBLIN MATHEMATICAL 
JOURNAL.—Edited by Sir Wm. Thomson and N. M. Ferrers. 9 Vols. 
1846-54. £11 118. 

MESSENGER OF MATHEMATICS.—(1) The Oxford, 
Cambridge, and Dublin: a Journal supported by os Junior Mathe- 
matical Members of the Three Universities. 5 Vols. 1862-71. (2) 
New Series. Edited by W. A. Whitworth, J. W. Lewis, C. Taylor, 
R. Pendlebury, and J. W. L. Glaisher. Vols. 1. to 20 1872-91- 
23 Vols. £13 115. 6d. 

QUARTERLY JOURNAL OF PURE AND AP- 
PLIED MATHEMATICS.—Edited by J. J. Sylvester, G. G. oan, 
A. Cayley, N. M. Ferrers, and C. Hermite. Vols. 1. to 25. 1853-91. 

31. 
Catalogues free on application. 

ARAGO, FRANCOIS. 17 Vols. 
43 108. 


(Euvres. 8vo. 1861-62. 


Astronomie, 4 Vols.; Notices Scientifique et Biographique, 8 Vols. ; 
Memoires Scientifique, 2 Vols. ; Voyages Scientifique; Melanges ; Tables. 


AMERICAN ACADEMY OFARTSANDSCIENCES. 


Memoirs. New Series. Vols. 2 to 6; 8 to xo. PartI. 7 Vols. and 
1 Part. 4to, Cloth. £3155. 
Among the contributors are 7 Bowditch, B. Peirce, W. Hill, S. 


Newcomb, A. D. Bache, W. C dG. P. 
Gray, E. "Hitchcock, J. Le > Tang L. 
Dana, and many others. 
AMERICAN JOURNAL OF MATHEMATICS,.— 
Edited by J. J. Sylvester. Vols. 1 to 13, gto. 3 Vols., Half-calf; re 
mainder in Numbers. 1878-91. £13 105. 
A complete Set of this important Work. 


Bond, C. H. Davis, &c., Asa 
Agassiz, J. P. Cooke, jun., J. Ww. 


ANALYST, THE. A Journal of Pure and Applied Mathe- | 


| very interesting study in geographical evolution, and can strongly recommend 
| it to the attention of all geologists and physical geographers. .. . - What is 


matics. Edited oy J: E. Hendricks. 
lowa, 1874-83. 


10 Vols., 8vo. Des Moines, 

A complete Set of this Journal, now discontinued. 
tions by R. J. Adcock, P. E. Chase, E. L. De Forest, G. Eastwood, A. 
Hall, D. S. Hart, J. E. Hendricks, G. W. Hill, W. W. Johnson, A. Martin, 
M. Merriman, E. B. Seitz, and others. 


Catalogues Nos. 230 and 231 (Mathematics) free on application. 


| STANDARD WORKS on History, 


NATURE 


few exceptions at 3s. 6d. or 5s. each. 


[ AuGusT 20, 1891 


Average Yearly Sale, 100,000 Volumes. 


BOHN’S LIBRARIES, 


This Series now contains 736 Volumes, Published with @ 
Among the Subjects 
included the following may be mentioned :— ; 
Biography, 
Topography, Archzology, T eolog Anti- 
quities, Science, Philosophy, Natural 
History, Poetry, Art, Fiction, &c. 


DICTIONARIES & OTHER REFERENCE BOOKS, 


COMPLETE EDITIONS OF THE ENGLISH 
CLASSICS; and 
TRANSLATIONS of Standard Works from the 


French, German, Italian, Spanish, Portuguese, and other 
languages ; of the Latin and Anglo-Saxon Chroniclers ; and 
of all the chief Greek and Latin Classic Authors. 


A SELECTED LIST OF SCIENTIFIC AND 
PHILOSOPHICAL BOOKS. 
A MANUAL OF THE HISTORY OF PHILOSOPHY, 


for the use of Students. By E. BELFORT BAX, Editor of Kant’s 


** Prolegomena.”’ 55. 

COMTE'S PHILOSOPHY OF THE SCIENCES, 
being an Exp sition “ the Principles of the Cours de Philosophie 
Positiz ’. By G. H. EWES, Author of ‘‘The Life of Goethe,’ 

* Biographical History & 3 hilosophy,”” &c. With Index. 5s. 

MONTESQUIEU’S SPIRIT OF LAWS. A New 
Edition, revised and corrected, with D’Alembert’s Analysis, — 
Notes, and a Memoir, by J. V. PRITCHARD, A.M. 2 vols 

RICARDO ON THE PRINCIPLES OF POLITICAL 
ECONOMY AND TAXATION. Edited by E. C _ GONNER, 
M.A., Lecturer, University College, Liverpool. 3s 

SMITH (Adam). THE WEALTH OF “NATIONS. 
AN INQUIRY INTO THE NATURE AND CAUSES OF. 
Edited by E. BELFORT BAX. 2 vols 


| HUMBOLDT’S COSMOS; or, Sketch of a Physical 


Newcomb, A. Cayley. J. E. | 


eg et Universe. Translated by E. C. OTTE, B. H. PAUL, 

and W. S. DAI -L a, F.L.S. With Portrait. 5 vols. 3s. 6d. each, 

excepting Vol. V. 
*,* In this edition the notes are placed beneath the text. Humboldt’s 
analytical Summaries and the passages — suppressed are included ; 
and new and comprehensive Indexes are ad 


HUMBOLDT’S PERSONAL ‘NARRATIVE of his 


ba to the Equinoctial Regions of America during the years 1799- 
804 Translated a th e = and Edited, with Notes and Index, 
b xy T. ROSS. © 3 vols. 

HUMBOLDT’S VIEWS ‘OF NATURE; or, Conten- 
plations of the Sublime Phenomena of, Creation, with Scientific Iilustra- 
Toes. Translated by E. C. OTTE and H. G. BOHN. With a 
Fac-simile Letter from syn Author, Translations of the Quotations, and 

very complete Index 


CHEVREUL ON COLOUR. C ontaining the Principles 


of Harmony and Contrast of Colours, 
l'ranslated by CHARLES MARTEL. 
with Introduction by the Translator. 
7S. “g 


By A 


and their Ap plies ation to the Arts. 

Third and only complete edition, 
With Index and Coloured Plates 
. JUKES-BROWNE, 


B.A., F. 2. bs of the Geological Survey of 


England and V 


 omenes HANDBOOK OF ‘PHYSICAL GEO- 


Contains Contribu- | 


LOGY. With numerous Diagrams and Illustrations. 6s. am 
** Should be in the hands of every teacher of Geology.”—fournal 
Education. 


‘ , . : 2 
‘*A very useful book dealing with geology from its physical side." — 
Atheneum. 


STUDENT'S HANDBOOK OF HISTORICAL GE0- 


LOGY. With numerous Diagrams and Illustrations. 6s. 
‘Mr. Jukes-Browne is to be congratulated on having, with this volume, 
brough t his work to so satisfac tory a conclusion.’’— 1 theneum. 
‘sea admirably planned and a executed ‘Handbook of Historical 
Fournal of Educatio 


THE BUILDING OF THE BRITISH ISLES. 4 


Study in Geographical Evolution. With Maps. 7s. 6d. 
[.Vew edition preparing. 
“We have followed Mr. Jukes-Browne with much pleasure through this 


specially to be commended in this book is its freedom from any extrav agant 
ideas : the author has taken for his motto, ‘Jn medio tutissimus ibis,’ andi 
this spirit has acted throughout. ”_Geolog ical Magazine. 


Lonpon : GEORGE BELL & SONS, York STREET; 
COVENT GARDEN, 
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Crown 8vo, Price Six Shillings. 


OUR COUNTRY’S FLOWERS: And How 
to Know Them. A Complete Guide to the Flowering Plants of Great 
Britain. By W. J. GORDON. With an Introduction by the Rev. 
GEORGE HENSLOW, M.A., F.L.S., F.G.S. Illustrated by Joun 
ALLEN, with over rooo Examples in Colour and Outline. 


* Every country schoolmaster ought to become forthwith possessed of a 
copy.”"—Saturday Review. 

‘The best handy guide to English flowers, ferns, and grasses.” —London 
Quarterly Review. 

‘A pleasant and useful companion to many during a country holiday.” — 
Nature 

‘*A praiseworthy design, well carried out.”"—British Medical Journal. 

“ The best popular hand-book I have seen.””—Star. 

‘A treasure both to those who desire merely ‘a nodding acquaintance 
with the wild flowers,’ and to those who are seriously studying botany.”— 
Literary World. 

“ An excellent and easily carried little book.” —City Press. 

“A capital little book.”’—Manchester Evening News. 

‘*No country house should be without such a book.”’—Royal Cornwall 
Gazette. 

“A work of immense research.” —Zcho, 

**A charming book, which must prove an easy and pleasant introduction 
to a delightful study.”’—Newcastle Daily Chronicle. 

“Lovers of wild flowers ought to hail with delight this attractive and 
noteworthy book.”"—Schoolmaster. 

‘A remarkable volume, both as to illustrations and as to arrangement.” — 
Liverpool Mercury. 

‘We have never seen a more practical hand-book of plant identification.” 
—Mid-Sussex Times. 


DAY & SON (25 years Lithographers to the Queen), 21a Berners Street, 
London; SIMPKIN, MARSHALL, & CO., Limited. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON, 
Have always on handa LARGE STOCK of ENGLISH 
and FOREIGN BOOKS (both new and second-hand) 
relating to 
Natural Wistory and Science. 
CATALOGUES OF BOOKS POR SALE recently issued : 

No. 106. GEOGRAPHICAL BOTANY. 1100 Works. 


Price 6d. 
No. 107. PHANEROGAMIC BOTANY. 1000 Works. 





Price 6d. 
No. 108. CRYPTOGAMIC BOTANY. 800 Works. 
Price 6. 
No, 109. ECONOMIC BOTANY. 1co0o Works. Price 6d. | 
No. 110. GEOLOGY. 1174 Works. Price 6d. 
No. 111. BOTANY. Supplement, including many works 


from the late Mr. Shirley Hibberd’s Library. 300 Works. 
Price 1d. 


Ready this Month. 
SYNOPSIS DER HOEHEREN 
MATHEMATIK. 

Von JOHANN G. HAGEN, S.]J., 


Director der Sternwarte des Georgetown College, Washington, D.C. 





The work is intended to present a general view of the higher mathematics. 
It may be regarded as exhibiting, like a terrestrial or a celestial chart, a 
network of co-ordinates, which show at a glance the discoveries made in 
mathematics up to the present day. 

, The work is not intended to serve as a text-book; nor is it a mere collec- 
tion of formulas or tables. It is a book of reference, a kind of ‘‘ Encyclo- 
pedia of the Higher Mathematics,” in which the collected material is 
systematically arranged. While it sets the leading propositions prominently 
forward, the Synopsis merely indicatesthe deductions. It is a feature of the 
Synopsis, entitling it to more than ordinary interest, that it takes notice here 
and there of the desiderata in the science of mathematics, indicating the 
points upon which the labour of future investigators may be most profitably 
employed. 

_ The author has personally examined the whole literature of the science, 
including not only the works of all the great masters since the time of Euler, 
but also the articles in periodicals to which he makes reference. He has 
allowed no quotation to pass without verification, and, wherever found 
necessary, corrections have been made. 

The Work will be completed in 4 Volumes. Volume I. will be ready in 
August, Price 30s., and will contain— 

: Part I.: Theory of Numbers.—Part II. : Theory of Complex Quantities. — 
Part III. : Theory of Combinations. 

Part IV.: Theory of Series.—Part V.: Theory of Infinite Products and 
Factorials.—Part VI. : Theory of Continued Fractions.—Part VII.: Theory 
of Finite Differences. 

Part VIII. : Theory of Functions.—Part IX. : Theory of Determinants.— 
Part X. : Theory of Invariants.—Part XI. : Theory of Groups. 

Part XII. : Theory of Equations. 


Subscribers’ Names received by 
MACMILLAN & BOWES, CAMBRIDGE. 


NATURE 


! 


ZOOLOGICAL SOCIETY’S LATEST PUBLICATIONS. 
PROCEEDINGS OF THE GENERAL 


MEETINGS for SCIENTIFIC BUSINESS of the ZOOLOGICAL 
SOCIETY of LONDON for the Year 1891. Part II., containing the 
Papers read in March and April, with 13 Plates, Price r2s., is now 
ready, and may be obtained at the Society’s Orrice (3 Hanover 
Square. W.), at Messrs. LonGmans, the Society’s Publishers (Pater- 
noster Row, E.C.), or through any Bookseller. 











Just Published, in One Volume, Royal 8vo, Cloth, Price ros. 6d. 
|AN INTRODUCTION TO THE STUDY 
OF THE 


| ELEMENTS OF THE DIFFERENTIAL 
AND INTEGRAL CALCULUS. 


From the German of the late AXEL HARNACK, 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. 


Just Published, Price Sixpence. 
| THE DIMINUTION OF THE JAW IN 
| THE CIVILIZED RACES, AN EFFECT 
| OF DISUSE. 
By F. HOWARD COLLINS, |F.L.S., 
Compiler of ‘‘ An Epitome of the Synthetic Philosophy.” 
WILLIAMS & NORGATE, London and Edinburgh. 





Instrument Company, Cambridge. 


| Address all communications ‘Instrument Company, 
| Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


a1 STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 








Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


| W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 
MR. A. FOURNET (The Inventor), 
| 4 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘‘ ‘Is bad sight on the increase?’ is answered by A. 
Fournet with much common sense.” f 

Homeopathic Review :—“1f you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight. 


(15 Stamps, from the Author.) 
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CONCHOLOGY. MICRO-PETROLOGY. 





: : Rock Sections for the Microscope, of special value and interest :—p, 
New and Interesting Shells from New Guinea, phyritic Basalt, Lion’s Haunch, Fdinburgh ; Dolerite with Po iy ' 
Borneo, Philippine Islands, &c. Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony Pine 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Penasy 
COLLECTIONS PURCHASED. vania ; a Siliceous Rock with a perfect oolitic structure. ba 


All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 


HUGH FULTON, Dealer in Recent Shells. 


89 FutnHam Roap, L>npon, S.W. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, wien 


158 BROMPTON ROAD, LONDON, wr : . "’ 
Dealer in Rocks, Minerals, Fossils, and other Objects SBR ALL.OGTY. 


f Scientific Interest. 
The Specimens Pim soo Me * ce eae examples of the rare S A M U E L H E N s Oo N, 


Collections of Minerals and Rocks for Prospectors and Students 
CaTaLoGuges Post FREE. 


THOMAS D. RUSSELL 
_78 NEWGATE STREET, LONDON. EC 





Casium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 

U.S.A. ; fine sections of Siphonia in Flint; Fossils and Sedimentary and 97 REGENT STREET, LONDON, W. 

Igneous Rocks from the Llanlovery, Caradoc, Llandeilo, Wealock, and 

Upper Lingula Beds near Builth, Church Stretton, and Aymestry ; Trilobites ESTABLISHED 1840. Late 277 STRAN, 

and Acrocystella from the Shineton Shales ; Foraminifera and other Fossils 2 

from the Thanet Sands, near Ramsgate; a selection of Ornamental Shells Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agate 

and Malayan Butterflies; and Micro-sections of ‘*Flaser-Gabbro” from | Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 

Scotland and Germany, of Diamantiferons ‘*‘ Blue Ground *’ from Ki nberley, > os ‘ - a 

and of Chert with Organisms. A varied assortment of Microscopical Glass a LATEST ARRIVALS, 

Slips and Covers always on hand. 3eautiful Coloured Crystal of Ruby, Burmah, very fine Emeralds on ti: kl 
Matrix, Pink Garnets, Hyalite, San Luis Potosi. finely crystallized Azur: ‘ 





= am APRS ie oz rare form of Rhodocroisite, fine New Zealand Jaie Meri-Meri. 
JAMES R. GREGORY, ——— 
Mineralogist and Geologist. . AN 

SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, HOLLOWAYS OINTMENT INFALLIBL 
LECTURERS, MUSEUMS, &c. EVERY REQUISI(E FOR REMEDY 
PRACTICAL WORK. ROCK SPECIMENS, AND ROCK SEC- 
rIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST | For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES ui 
STOCE AND GREATEST Oe EEA )NDON. NEW LISTS | ULCERS. If effectually rubbed on the Neck and Chest, it eam 

ER 2299 SORE THROATS, BRONCHITIS, COUGHS and COLDS; anit 

emcee. Sey : GOUT, RHEUMATISM, and all Skin Diseases itis unequal 




















Arranged tor the Selection of Single Specim:ns, &c, with Prices. Also 
New Lists of Rare Minerals, Rock Sp-cimens, Geological Apparatus, 
Collections, Hammers, and Microscopt Sections of Rocks SUBSC RIPTIONS TO 6 NATU RE.” 
And may be had post free on application at the Repository and Museum, -. a ia 
d3 CHARLOTTE STREET, Firzroy SQUARE, LONDON. Yearly Le ae ew ee ee, 
* Half-yearly. . . oe eee © 14 6 ‘ 
BEST BLACK INK KNOWN. Questesty a be dro -@y7 & 
5 To THE UNITED STATES, THE CONTINENT, &c. :— 
DRAPER’S INK (DICHROIC). Yearly. a 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. | es idl ce ee te 2  « oe 6 
| Juarter b4 A & Ab ee as 1? (3) F 
Writing becomes a pleasure when this Ink is used. It has been adopted in . A , . 
the principal Banks, Public Offices, and Railway Companies throughout To INDIA, CHINA, AND JAPAN :— 
Ireland. Yearly. ae. Git me ee a ¢ 
It writes almost instantly full black. | Flows easily from the Pen. Half-yearly. —s - oe «@ A . 016 6 
Does not corrode Steel Pens. Blotting-paper may be applied at the Quarterly ..... ae i. 
Iscleanly to use,and not liable to Blot. moment of writing. < : 





Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newservy & Sons, Newgate 


Street ; and to be had of all Stationers. CHARGES FOR ADVE RTISEMENTS 








——_____—_—_—_- - — . Three Linesin Column .......0 2 6 

— Per Line after i rere ae ek 

5 J One Eighth Page, or Quarter Column . 0 18 6 

= Quarter Page, or Half a Column I 15 0 

2 Half a Page, or a Column ee 
Pure Concentrated Whole Page ee aA eee ens t 


Money Orders payable to MACMILLAN & Cv. 
OFFICE: 29 BEDFORD STREET, SrRaNpD, W.C a 


1889: 





Gold Medal 
awarded to 
J. S. Fry & Sons, 





Paris Exhi 





COCOA : 


HE ENTOMOL ST: | THE ENTOMOLOGIST’S MONTHL! 
THE ENTO OGIST MOLOGIST’s 
Price Sixpence, Monthly. 


Edited by C. G. Barrett, J. W. Douctas, W. W. Fow.er, M.A. F.LY 
R. McLacutan, F.R.S., E. Saunpers, F.L.S., and : 
H. T. Srarinton, F.R.S. 








AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Sovutn, F.E.S., 
With the Assistance of 
H. W. Bates, F.L.S., &.E.S., &z. 
», F.Z.S., F.E.S., &e. 





3ittups, F.E.S. Der. D. SHARE : : . P 
Ww am owen Bet F.E.S. &c. G. H. Vexract, F.E.S5. This Magazine, commenced in 1864, contains standard articles and at 
Epwarp A. Fitcu, F.L.S., F.E.S. W. Warren, M.A., F.E.S. un all subjects connected with Ento nology, and especially on the Insect 
Martin Jacosy, F.E.S. . J. Weir, F.L.S., F.Z.S., F.E.S. | the British Isles. — a 
J. H. Leecn, B.A., F.L.S, F.E.S. F. B. Wurre, M.D., F.L.S., F.E.S. Subscription—Six Shillings per Annum, post free. 
There are frequent Lithographed Plates by the best Entomological London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


Artists, and occasional Woodcuts. 1 Paternoster Row. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden. | N.B.—A Second Series was commenced with the Number for January . 
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MACMILLAN & CO,.’S PUBLICATIONS. 


8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 


By EDWARD WESTERMARCK, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 


TIMES :—*‘ Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all_scientific students of sociology.” 

MANCHESTER GUARDIAN :—“‘In his introduction to this book Mr. Wallace, than whom there could scarcely be a 
better authority, says that he has seldom read ‘a more thorough or a more philosophic discussion of some of the most difficult and 
at the same time interesting problems of anthropology.’ And a perusal of the book will most assuredly convince the reader that 
the great naturalist’s verdict is fully justified. Mr. Westermarck has established his position among the first of historical anthropo- 
logists, he has thrown light upon many of the unsolved mysteries in the history of the human race, and he has swept out of the way 
several theories which have hitherto blocked the path to a right solution of the main questions at issue. . . . Clearly and becom- 
ingly written, based upon a very wide and well-chosen course of reading and investigation, the book affords a model for future 
investigators in this field.” 

ANTI-JACOBIN :—‘‘ There can be no doubt of the courage of a hitherto unknown student who comes from the comparatively 
obscure University of Finland to throw down the gauntlet before warriors of such prestige as Darwin, Spencer, Tylor, Lubbock, and 
McLennan ; but intelligent students of Mr. Westermarck’s volume will acquit him of temerity, and, indeed, it is more than possible 
that, as Mr. Alfred Wallace predicts in his introduction, ‘the verdict of independent thinkers will be in favour of the new- 
comer.’. . . . A book which is far too rich in the detailed products of laborious research to be treated at once briefly and 
adequately. It is certainly the most valuable of recent contributions to the literature of a deeply-interesting theme ; and not the 
least of its recommendations is that, while it necessarily deals with many delicate topics, the handling is absolutely reproachless on 
the score of taste.” 

LIVERPOOL DAILY POST :—* Since the appearance of Mr. McLennan’s work on ‘ Primitive Marriage’ there has been 
no study of the manners and habits of savage races that in point of originality can compete with Mr. Westermarck’s ‘ History of 
Human Marriage.’ . . . There is every reason to suppose that this deeply interesting book will find a host of readers even among 
those who are attracted by facts for their own sake rather than for the theories that may be drawn from them.” 


NEW VOLUME OF NATURE SERIES. 
Just ready, 8vo, Cloth, 4s. 6d. 


THE RIGHT HAND: LEFT HANDEDNESS. By Sir Dante_ Wixtson, 


LL.D., F.R.S.E., President of the University of Toronto. 


Just ready, 8vo, Cloth, 12s. net. : 

THE POSITIVE THEORY OF CAPITAL. By Evucen V. BouM-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna. 
Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 


This volume, in which the author sets forth his own theory of Capital, is the sequel and complement of the volume on “* Capital and Interest,” 
treated historically and critically, which was published in England some months ago, and was very cordially received by English Economists 





TIMES :—‘‘ Mr. Smart has done his work excellently. His preface, analytical diges:, and the actual translation are all 
admirable. We have to thank him for rendering accessible to English students a treatise which is certainly well worth attention as 
a specimen of contemporary Continental thought, and which, although its central theory is based, as the author frankly avows, 
upon certain ideas of Jevons, has carried those ideas further and given them a special application.”’ 


UNIFORM WITH THE ABOVE, 
, 8vo. Price reduced to 12s. net. . 
CAPITAL AND INTEREST: a Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Honorary Professor of Political Economy in the University of Vienna. Translated, witha 
Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, 1os. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—“ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 

SATURDAY REVIEW:—“ The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as importxnt preventives of cram, and it should be clearly borne in mind that laboratory 
teachi ng suffers especially by the opening up of royal roads.” 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 62. 


OUTLINES OF FIELD GEOLOGY. By Sir Arcuisatp Gerkir, LL.D., 


F.R.S., Director-General of the Geological Survey of Great Britain and Irelang. 
‘nT 









volume has now been thoroughly revised and considerably enlarged. One of the chief changes tbe found in the account of the schistose 
has been re-written in the light of recent researches into these interesting but difficult parts of the geological recomt i mumber of mem 
have been added from my note-books.”*—Fran the Author's Preface. 


MACMILLAN AND CO., LONDON. 
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NEWTON'S ELECTRIC LANTERNS, 


Sing!e, Double, and Triple, as made for the Royal Instit ution « »f Great Britain, 
the Royal Dublin Society, Oxford and Cambridge Universities, &c 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


ae e Author of ‘‘ Optical Projection ’ "says of this Lantern :—‘‘ The most 
lete, convenient, and powerful instrum:nt for scientific de strati 
wit ith which I am acquainted.’ 
The Author of *‘ The Book of the Lantern”’ says :—‘‘ The most complete 


and perfect projection apparatus ever devised.”’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS 


Of the Highest Quality for Oil and Limelight 


LANTERN SLIDES 


ustrated ( i , mee es Lan —— : bead rLicof Appar = Jor Scientif~i 
SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 fag 


NEWTON & CO., 


uring Opticians to the ¢ Jueen and the Government, 
By Spectat ApPpoINTMED 
lo the Royal Institution of Great Britain and i the Science and Art 
Department, 


3 FLEET STREET, LONDON. 


LEACH’S PATENT 


Manufact 


LANTERN MICROSCOPE. 





The most P 
intended, Price, with fine adjustment, £9. 


See Pamphlet Catalogue. 


ww. I. CHADW ICE, 
2ST. MARY’S STREET, MANCHESTER. 


erfect Instrument for the purpose for which it is 


ILLUSTRATED JOURNAL OF 





SCIENCE. 


solid ground 


THURSDAY, AUGUST 27, 


builds for aye.” 


NALDER BROS. 
16 RED LION STREET, 


NEW PATTERN BALLISTIC « 








— WORDSWORTH. 


1891. [PRICE 15 CENTS, 


All Rights are Reserved. 


& CO., 


CLERKENWELL, LONDON, £.C. 
TELEGRAPHIC 
LONDON. 


TELEPHONE No, 6770. 
ADDRESS : SECOHM, 


‘ 


GALVANOMETER. 








Resistance 10,000 Ohms. 


Pri eo 

PF éteo 
and full 

farticulas 


On 





tpplication. 














with Altitu a 
rem pera are s (or a Clinical Thermometer may 
tituted). 


PRICE 5 to 8 Guineas. 


Anero wd Barometer 
Thermometer for Air 


de Scale, Compass with Patent Dia 


ILLUSTRATED Price Lists postep FREE TO ALL Parts in W 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Negretti & Zambra’s ~—_ <> Catalogue, 1200 Engravings. Price ss. 6d 
Telephone No. 658 Telegraphic Address : ‘* Negretti, London.” 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will begin on OCTOBER 2. The ees, Lecture will 
be given at 8.30 p.m. by Prof. W. F. R. Wetpon, M.A., F.R.S. 


PROFESSORS. 
f. ALTHAUS, Ph.D. Jerman. 
J. HUDSON BEARE, B.Sc. fEngineering ard Mechanical Techno- 
I Ks Ly - logy. 
Wd SPENCER BEESL s | Ancient and Modern History. 
CECIL BENDALL, M.A on pe skrit. 
Rev. T. G. BONN EY. “D. Sc.,\Geology and Mineralogy (Yates-Gold- 
F.R.S., F.G.S. ..J smid Professorship). 
T. W. 


D. RHY S DAV IDs, “LL. D., Pali and Buddhist Literature. 


Ph 
ANTONIO FARINELLI, ‘LB. 
J. A. FLEMING, M.A.. D.Sc. 
G. C. FOSTER, B.A., F.R.S. 


H. S. FOXWELL, M.A. 


- Italian L: anguage and Literature. 
. Electrical Technology. 
. Physics (Quain Professorship). 
{Political Economy (Newmarch Pro- 
**\_ fessorship). 
(Latin. 
""\Greek. . 
M.A.,) Jurisprudence and Constitutional Law 
«-/ and History. 
-- Mathematics. 
fEnglish Language and Literature 
“"\ (Quain Professorship) 
. French Language and Literature. 
. Fine Arts (Slade Professorship). 
- Hebrew (Goldsmid Professorship). 
- Roman Law. 
- Botany (Quain Professorship). 
Applied Mathematics. 
- Archaeol gy (Yates Professorship). 
Comparative Philology. 


ALFRED GOODWIN, M.A. 

ALEXANDER HENRY, 
'* a wwe evs 

M. J. M. HILL, M.A. 

W. P KER, M.A. oe 

SBA Am, Btn. 
LEGROS ... ° 

zs D. W. MARKS. owe 

A. F. MURISON, M.A. _... 

F. W. OLIVER, B.A., D.Sc. 

KARL PE ARSON, M. A., LL.B.. 

R. S. POOLE. LL.D. 

J. P. POSTGATE. M.A... 

W. RAMSAY, Ph.D., F.R.S. - Chemistry. 

CHARLES RIEU, Ph.D. .. Arabic and Persian. 


. CROOM ROBERTSON, 4 ‘A: {Phil »sophy of Mind and Logic (Grote 


rofesso ship). 
A. SCHAFER, F.R.S.. , siology (Jodrell Professorship). 
T. ROGER SMITH, F.R. 1.B.A.... Architecture. 


L. F. VERNON HARCOURT, 


M.A., M Inst.C.E. ‘\Civil Engineering and Surveying. 


Ww. FR W ELDON, M.A. \Zoology and Comparative Anatomy 
F.R.S a (Jodrell Professorship). 
Ww ATSON SMITH, Fc cL, F.C. Cl _ 
(Lecturer) 1emical Technology. 
HUGH STANNUS. RRL AY 
(Lecturer) - jAp plied Art. 


Scholarships, &c., of the value of £2000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
&c., may be obtained from the Secretary. 


J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY 


Prof. W. F. R. WELDON, M.A., F.R.S., will deliver during the ensuing 
Session a Course of Lectures on the DECAPOD CRUSTACEA, intended 





specially for Senior Students who intend to pursue original i investigations in | 


Zo ron The Lectures will be given twice weekly, commencing SATUR- 
DAY, OCTOBER 17, at 10 a.m. 

The General Course of Lectures on Zoolo 
for the various Examinations of the 
MONDAY, OCTOBER 5, at 4 p.m. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the Appointment of LECTURER on 
pony OLOGY for one year from October 1, at a Stipend of £100. for which 
o Lectures on the Geology of Coal Mining and 30 Lectures on Geology as 
¢ onnected with the Agricultural Ccurse will be required. Opportunity will 


gy, suitable for Students preparing 
University of London, commences 





| Pond-life, ts. per Tube, with Drawing and Description. 
Vorticella, &c., 





LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Asplanchnopus myrmeles, Lacinularia socialis, Pluma. 
tella repens, Paludicella Ehrenbergi, and other beautiful specimens of 
Ameeba, Hydra, 





for Students. 
List Post Free. 





THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


COUNTY OF GLAMORGAN. 


The Council of the University College of South Wales and Monmouthshire 
is prepared to appoint the following Members of a Staff of Travelling 
Teachers in Technical Subjects for the County of Glamorgan :— 

A Lecturer in Mathematics and Theoretical Mechanics. 

A Lecturer in Chemistry and Metallurgy. 

A Lecturer in Geology and Mining. 

One or Two Lecturers in Mechanical Engineering. 

The Stipend of each Lecturer will be £200 per Annum, together with 
travelling expenses. 

Applications, together with Testimonials and References, should be sent in 
not later than TUESDAY, SEPTEMBER 8, 1891, to "the undersigned, 
from whom further information in regard to the duties of the Staff may be 


obtained. 
IVOR JAMES, Registrar. 





Cardiff, August 12, 189. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

COUNTY OF MONMOUTH. 


The Council of the University College of South Wales and Monmouthshire 
is prepared to appoint a Director of the Staff of Travelling Teachers in 





| Technical Subjects, to be established under the provisions of the scheme of 
| the Technical Instruction Committee of the County of Monmouth. The 


be given for Extension Lecturing in Yorkshire, for which a payment of £2 | 


per Lecture will be made. The ‘Lecturer would be required to reside in or 
near Leeds d during the six winter months. The Appointment will probably 
De = ew able. 





ons will be received by the Secretary of the College up to 
SE “ TEMBER +4 


QUEEN’S COLLEGES, IRELAND. 

The PROFESSORSHIP f CHEMISTRY in the Queen’s College, 
Cc t to become vacant, Candidates for that ‘ffice are re- 
to forward their Testimonials to the Unper Secretary, Dublin 
tle, on or before SEPTEMB E R 12, in order that the same may be sub- 
e Excellency the Lord Lieutenant. 
ate who m ay t d for the above Profess 
to er upon his duties on t October ro next. 

Dublin Ca :, death 29, ol 


FIRTH COLLEGE, SHEFFIELD. 


The Council of Firth College propose to appoint an ASSISTANT DE- 
MONSTRATOR IN CHEMISTRY, ata Salary of £100. 

Session—OCTOBER to JU NE 

Applications must be sent, before SE PTE MB ER 12, to the 
from whom further particul ars m ay be obtained 











orship will have 








REGISTRAR, 





Stipend of the Director will be £350 per Annum. 

Candidates for the post must send in their Applications, together with 
Testimonials and References, to the undersigned, on or before TUESDAY, 
SEPTEMBER 8, 18or. 

For further information and for Copies of the above Scheme, apply to 

IVOR JAMES, Registrar. 

Cardiff, _ Cardiff, August 12, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE 
CARDIFF. 


The CHAIR of GREEK is now Vacant through the Election of 
Prof. Roperts as Principal of the University College, Aberystwyth. The 
Council will proceed to the Appointment of the new Professor in September 
Next. The Stipend of the Professor will b> £350 per Annum. 

Applications, together with Testimonials and References, should b 
forwarded before TUESDAY, SEPTEMBER 8, 181. 

For further Information apply to 





IVOR JAMES, Registrar. 
Cardiff, August 4,'189r. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

The DEPARTMENTS OF ARTS, SCIENCE, AND ENGINEER- 
ING, and the NORMAL DEPAR! MENTS FOR INTERMEDIATE 
AND ELEMENTARY TEACHERS. will open on MONDAY, OCTO- 
BER 5, 1891. The Lectures and Classes are open to Men and Women 

For Prospectus, and information concerning Scholarships, &c., apply to 

IVOR JAMES, Registrar 


August 11, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the Ur pone College of South Wales and Monmouth- 
shire is prepared to appoint a LECTURER in GE )LOGY. The Stipend 
of the Lecturer will be £200 per Annum. 

Applications, together with Testimonials and References, should be for 
warded on or before TUESDAY, SEPTEMBER ts, 1891. 

For further information apply to 


_ University College, Cardiff, 


IVOR JAMES, Registrar. 
Cardiff, August 12, 1891. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

The Council of the University College of S uth Wales and Monnouth- 
shire is prepared to appointa PROFESSOR OF MINING. The Stipend 
of the Professor will be £350 per Annum 

Applications, together with ‘Testimonials and Reference, 
warded on or before TUESDAY, SEPTEMBER 15, 18o1 

For further information, apply to 


should be for- 


IVOR JAMES, Registrar. 
Cardiff, August 12, 1891. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 

An ASSISTANT LECTURER in AGRICULTURE will be appointed 
in SEPTEMBER next, for one year, at a Salary of £120. 

Applications must be sent in on or before SATURDAY, SEPTEMBER 5s. 
to the undersigned, from whom information as to conditions of Appointment 
and Duties may be obtained. 

W. CADWALADR DAVIES, Secretary and Registrar. 


University College of North Wales, Bangor, 
July 1, 1891. 


“THE VICTORIA UNIVERSITY. 


The following Examinations will be held at OWENS COLLEGE 
(MANCHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and 
YORKSHIRE COLLEGE (LEEDS). in SEPTEMBER, 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) on FRIDAY, September 25, and following days. 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Music) on FRIDAY, September 25, and following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Arts, Science, and Law) on THURSDAY, September 24, and following days. 

Notice (i# writing) of intention to be present, accompanied with a List of 
the subjects taken, must be sent, on or before September 9, to the Unt- 
VERSITY REGISTRAR, from whom Conditions of Entrance, and other Par- 
ticulars can be obtained. 

Fees for the above Examinations must be paid on or be ore September 14. 


Manchester, August 1891. 


UNIVERSITY COLLEGE, 
NOTTINGHAM, 
ENGINEERING DEPARTMENT. 

Professor, WILLIAM ROBINSON, M.E., Assoc. M.Inst.C. E., 


Session 1891-92 begins on MONDAY, OCTOBER 5 

Courses of ‘lechnical Instruction extending over three years are ar- 
ranged for boys who have just left school and intend t» take up Electrical, 
Mechanical, or Civil Engineering. ‘These include Drawing Office, Labora- 
tory and Workshop Practice, and Classes in Engineering, Mathematics, 
Physics, Chemistry, and Metallurgy. 

The Mechanical Workshops are completely equipped with tools both in 
wood and iron. also forge and foundry. Instructors give special attention to 
Students in the various branches of Mechanical Engineering. Special 
facilities are offered to Students in Electrical Enzineering—Electrical 
Laboratories including New Dynamo Room with Pheenix Dynamo, driven 
by Atkinson Cycle Gas-Engine, and specially fitted for Experimental Pur- 
poses. Technical Instruction in Electric and Magnetic Measurements, 
Dynamo-testing, &c., and Students take charge of Brush-Lighting Dyna no, 
trim Arc Lamps, &c., &c. 

Several Scholarships and Exhibitions are offered 

Fur Prospectus and Fees (which are exceptionally low) apply to the 
SECRETARY. 





THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1891-92. 

FACULTIES OF ARTS AND SCIENCE. 
ee EXT SESSION COMMENCES on WEDNESDAY, SEPT- 
“MBER 30, 1891 

A SYLLABUS, containing Full Inf rmation as to the various Courses of 

Instruct.on, Lecture Days and Hours, Fees. Entrance, ani other Scholar- 
ships, &c., is published by Messrs. CORNISH, New Street. Birmingham, 
Price 6d.; by Post, 8d. 


Further Particulars may be obtained on Application to the SECRETARY at 
the College, 


R. S. HEATH, Principal. 
GEO. H. MORLEY, Secretarv. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principac—DR. H. J. WEBB, B.Sc. | 


f Taorough practical and scientific Tramtng in Agriculture. Preparation 
or the Clonies. Students gained the First, Third, and Fourth Scholar. 
ships ' the Royal Agricultural Society. 1888. First in Agriculture Junior 
Sch larships, 1889 ; First in Agriculture Senior Scholarships, 1890 
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CHEMICAL LABORATORY ASSISTANT 
WANTE! at UNIVERSITY COLLEGE, ABERYSTWYTH. 
Salary £1 Weekly. No Teaching Duties.—Address Applications, with 
Copies of Testimonials, to Prof. Snare. 5 Croxteth Road, Liverpool. 





'ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


Che WINTER SESSION of 1891-92 will open on THURSDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Sir 
G. M. HUMPHRY, M.D., LL.D., F.R.S. 

[WO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
660 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 28, and ag, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of c ns.derable value are awarded at the 
S +>-10nai Examimations, as also severa! Medals 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

Ali Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. Gzorce RENDLE. 

G. H. MAKINS, Dean 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


Che WINTER SESSION will commence on THURSDAY, October 1 

Che Hospital is the largest general Hospital in the Kingdom, and con- 
ains nearly 800 beds. Number of in-patients last year, 9806; out-patients, 
120,158 ; accidents, 8347. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board 

SCHOLARSHIPS AND PRIZES.—lTwo Entrance Science Scholar- 
ships, value £75 and £50, and Tw. Buxton Scholarships, value £30 and 
£20, will be offered for competition at the end of September to new Students. 
Sixteen other Scholarships and Prizes are given annually 

The Metropolitan, Metropolitan District, East London. and 
Eastern Railway Stations are close to the Hospital and College. 

For further Information apply Personally or by Letter to 

Mile End E. MUNRO SCOTT, Warden. 
Excellent Copies of the actual, natural Haudwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo. Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 
89 Futnam Roap, L»xpon, S.W. 

THIS 


HOLLOWAYS PILS [eau 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





Great 
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WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON, 


Have always on handa LARGE STOCK of ENGLISH 
md FOREIGN BOOKS (both new and second-hand) 
relating fo 


Patural Wistory and Science. 


Just Published : Price 2s. 6d., Pos 
BIBLIOTHECA BOTANICA. 


t Free. 
Important Works on 


Botany: Offered for Sale by William Wesley & 
Son. 200 Pages, about 8000 Works, &vo, Cloth 
Binding. 


ConTENTS: Part 1, Geographical Botany. 
Cryptogamia. Part 4, Economic Botany. 
Shirley Hibberd Sale. 


Part 2, Phanerogamia. Part 3, 
Supplement of Purchases at the 


Just Published: Price 6d., Post Free. 
No. 110, Natural ieee and Scientific Book Circular, 
48 Pages, 1174 Works. 


ConTEnTs : Geology : Part 1, General Works—Glaciers—Volcanoes—An- 
cient Works—Geology of Great Britain and Ireland i—Geology of Europe 
—Geology of Asia, Africa, America, Australasia—Geological Transactions. 


W. WESLEY & SON, 2 


3 ESSEX STREET, STRAND. 


‘ Fascinating ep ond any romance.” 





Part I. Now Ready, Price 7¢., of an Entirely New and Revised Edition of 


THE STORY OF THE HEAVENS. By Sir Rosert 
STAWELL BALL, LL.D., F.R.A.S., Royal Astronomer of Ireland. 
Illustrated with Coloured Plates and numerous Wood Engravings. 

*,* With Part I. is given a large and valuable STAR MAP. 

“It is ‘dou! otful whether any previous effort to p»pularize astronomy, in 

ur language at any rate, deserves to rank as highly as the delightful and 
most instructive work which the Royal Astronomer for Ireland ; ey 
entitles ‘ The Story of th re Heavens.’ be punds 
he imagination, but convinces the ree 

“A story 

mes. 


CASSELL & COMPANY 





of anion interest and « tona! 


, Limited, Ludgate Hill, London. 





ZOOLOGICAL SOCIETY'S LATEST PUBLICATIONS. 


PROCEEDINGS OF THE GENERAL 
MEETINGS for SCIENTIFIC BUSINESS of the ZOOLOGICAL 
SOCIETY of LONDON for the Year 1891. Part II., containing the 
Papers read in March and April, with 13 Plates, Price 12s., is now 
sent, and may be obtained at the Society's OF FICE (3 Hanover 
Square, W.), at Messrs. Loncmans, the Society’s Publishers (Pater- 
noster Row, E.C.), or through any Bookseller. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and in.erest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, ’Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 





15. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students 


CaTaLoGuEs Post Free. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 





LATEST ARRIVALS. 


Beautiful Coloured Crystal of Ruby, Burmah, very fine Emeralds on the 
Matrix, Pink Garnets, Hyalite, San Luis Potosi, finely crystallized Azurite, 
rare form of Rhodocroisite, fine New Zealand Jade Meri-Meri. 


SCIENTIFIC WORKS ON SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SOSSSSSSSSSSSSSSSSSSSSSSSSS 


NATURE, Vols. 1 to 41 (April 1890), complete with all the 
Supplements, Portraits, &c. 14 Vols , Half bound, remainder as issued 

8s. 

QUARTERLY JOURNAL OF MICROSCOPICAL 
SCIENCE .—(1) The Mi croscopical Journal, edited by D. Cooper and 
G. a 18 B4r- 42, 2 Vols. (2) Transactions of the Microscopical So- 
ciety. 3 Vols. ; (3) Quarterly Journal of Microscopica al Science, 
edited by E R: ay L ankester and G. Busk. First Series, 8 Vols., 1853 

Series, Vols. 1 to 10. 1861-70; 23 Vols., uniformly bound in 
Half-red ‘Mesos, 425. Fine Copy. 

GREENWICH OBSERVATORY. —Observations, 
to 1880. 45 Vols., 4to, Cloth. £7 7s. 

GREENWICH OBSERVATORY. — Magnetical and 
Meteorological Observations, 1840-47, 7 Vols. ; Results of Observations, 
1859-64, 1266-80, 21 Vols. In all, 28 Vols. £2 2s. 

POULKOVA.— Observations publi¢es par Otto Struve. Vols, 
r to 7, 9, and Supplement, 11. 9 Vols. and Part. St. Pétersbourg, 
1509°79. 3 W. 

LIOUVILLE, J.—Journal de Mathematiques pure et ap- 
pliquées. 1st Series, Vols. 1 to 22. 16 Vols. in 8, Half-calf, remainder 
in Parts. 1836-45. £9 9s. 


GIORNALE DI MATEMATICHE, 


1836 


publicato _ per 


cura dei Prof. Battaglini, Janni, e Trudi. Vols. 1 to 8, 1863-70. Bound 
into 2 Vols., Half-calf. £2 2s. 
MONTUCLA. — Histoire des Mathematiques. Nouvelle 


édition, considérablement augmenteée, et prolongée jusque vers |’époque 


actuelle. 4 Vols., 4to. 1799-1802. > 15S. 
A most valuable work for the History of Mathematics. This, the dest 
edition, was edited and completed by Lalande. 4 Fine Copy. 
ARCHIMEDIS OPERA. 2 Vols., Folio. 1544. 30. 


The first printed edition of Archimedes, with the text in Greek and 
Latin. The Greek text, slightly water-stained, is bound ia vellum; the 
Latin text in half-calf. 


EUCLIDE MEGARENSE PHILOSOPHO, ridotto 
per Nicolo Tartalea. Vinegia, 1543. 30s. Water-stained, with writing 
on title : otherwise a fine copy of the very scarce folio edition of Tar- 
talea’s translation 


PAPPI ALEXANDRINI MATHEMATICAE COL- 
LECTIONES A FREDERICO COMMANDINO IN LATINUM 
CONVERSAE ET COMMENTARIIS ILLUSTRATAE. Folio, 
Vellum, 1660. 255 

A fine copy of the second edition of Pappus. 


PROCLUS.—Philosophical and Mathematical Commentaries 
on the first book of Euclid, &c. Printed for the Author, 1792. 2 Vols. 
int. 355. 

CLAPIN, A.C.—Optical Problems. 8vo. 1850. 35. 

A systematic collection of examples elucidating the various theorems ot 
Geometrical Optics—Illumination. Direct and Oblic que Reflection and Re 
fraction, Prisms, Lenses, Aberration, Dispersion of Light, Images and 
Vision, Telescopes, Rainbow, &c. 

DE MORGAN, A.—The Book of Almanacs, with an Index 
of Reference, by which the Almanac may be found for every year, from 
any Epoch, up to A.D. 2000, &c. 2nd (and last) edit. Cloth. 1871. 66 


EARNSHAW, S.—The Doctrine of Germs, or the Integra- 
tion of certain Partial Differential Equations which occur in Mathe 
matical Physics. 8vo. 1881. 3s. 


ELLIS, R. LESLIE [1817-59].—Mathematical and other 
Writings, edited by Wm. Walton. Memoir by Harvey Goodwin (now 
B.shop of Carlisle). Portrait. 8vo, Cloth. 1863. 12s. 

Contents:—On the Foundations of the Theory of Probabilities, the 
Method of Least Squares, the Integration of certain Differential Equations, 
the Achromatism of Eye-pieces of Telescopes and Microscopes, Lines of 
Curvature on an Ellipsoid, Notes on Magnetism, &c., &c. 
GREGORY, DUNCAN F. [1813-44]. — Mathematical 

Writings, edited by W. Walton, with Memir by R. Leslie Ellis. Por- 
trait. 8vo, Cloth 1865. 8s. 

Contents :—On the Real Nat ure of Symbolical Algebra, the Solution of 
Linear Differential Equations with Constant Coefficients, Circular Sections 
in Surfaces of the Second Order, Solution of some Problems in Transversals, 
Solution of Partial Differential Equations, on the Impossible Logarithms of 
Quantities, Application of Algebraical Symbols to Geometry, &c , &c. 


NEWMAN, F. W.—The Difficulties of Elementary Geo 
metry, especially those which concern the Straight Line, the Plane, and 
the Theory of Parallels. 8vo. 1841 (pub. 8s.) 2s. 6d. 


Catalogues Nos. 230 and 231 (Mathematics) free on application. 
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JOHN IN J. GRIFFIN & SONS, LE 


MAKERS OF 


CHEMICAL PHILOSOPHICAL, & PHOTOGRAPHIC APPARATUS. 





NEW WATER MOTOR 


For Chemical and Physical Laboratories, and 
Amateurs’ Workshops. 


For Dentists and Medical Electricians. 
Drilling ; Driving Static and Magneto-Electric Machines. 
PRICES £1 16s. Od. and £2 10s. Od. 

Full Particulars upon Application. 

A large variety of Wimshurst Influence Machines in Stock. 
Catalogues Free upon Application. 


22 GARRICK ST., COVENT GARDEN, W.C. 






MCLEOD’S 


SUNSHINE RECORDER, 


MEAD INGTON 


SIMPLE 
BUT 
EFFECTIVE. 


PERKEN, SON & RAYMENT, 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
a, Science and Art Department Admiralty, &c 


Mathematical, Drawiry, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Mllustrated Price List Post Free. 


W. F. S. obtained the only Meda! in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 

tp Mepat in the Internationa! Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Mede!, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


JAMES R. GREGORY, 


logist. 
SPECIAL AND TYPICAL COLLECTIONS 
ERS, MUSEUMS, &c. EVERY UISIVtE FOR 
f WORK. ROCK SPECIMENS, "AN ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLJINDON. NEW LISTS 
NOW READY. 

New Catalogue of Mineral 





Mineralogist and Geol 


gOS STUDENTS, 


Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
88 Cuamates STREET, FITzROoy SQUARE, LONDON. 


The 


equal to 


The sphere 


d, F.R.S., of Cooper’s Hill | 
nsists of a cylindrical me- | 
site to the lens of which is a 


ace at which it is set up. 


The support is constructed to suit the latitude ; 


le provided with rack and 
the observer has merely to place the instrument 


pinion for focussing the image of the sun on 


vered inside. 
the sensitised paper placed in the base. 


Maker, 
JAMES J. HICKS, 
8.9, & 10 Hatton Garden, London, E.C. 


This ingenious instrument, which is the inven- | 


PRICE £6 15s. 


instrument must be placed with its vertical 
plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
Further Particulars on Application to the 


makes an angle with the horizontal 


$9 2aG v 

ov alea & ‘ 
seco c 
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esrant. aan a> stan. 99 HATTON GARDEN, 


Disco com bees od a te London, E.C, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


PHOTOGRAPHIC OUTFITS. 


- Superior Long Focus Camera, 
Mark Slide, Rapid Rectilinear Lens, Instantaneous 
Shutter, Tripod and Waterproof Case Complete. 


For Plates 
64 by 43, 
£5 10s. 





f For Plates 
84 by 64, 
£8. 





“OPTIMUS ” “ OPTIMUS” 
SCOUT. SCORER. 


Medium Size. Small Size. 
Clear Definition. Clear Definition. 
Good Field. Large Field, 
Magnifying 64 Magnifying 25 
times. times. 
70s. 30s. 


For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against ary in the World, 
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8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 
By EDWARD WESTERMARCK, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 


TIMES :—*‘*‘ Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.” 

MANCHESTER GUARDIAN :—*“ In his introduction to this book Mr. Wallace, than whom there could scarcely be a 
better authority, says that he has seldom read ‘a more thorough or a more philosophic discussion of some of the most difficult and 
at the same time interesting problems of anthropology.’ And a perusal of the book will most assuredly convince the reader that 
the great naturalist’s verdict is fully justified. Mr. Westermarck has established his position among the first of historical anthropo- 
logists, he has thrown light upon many of the unsolved mysteries in the history of the human race, and he has swept out of the way 
several theories which have hitherto blocked the path to a right solution of the main questions at issue. . . . Clearly and becom- 
ingly written, based upon a very wide and well-chosen course of reading and investization, the book affords a model for future 
investigators in this field.” 

ANTI /7ACOBIN :—“ There can be no doubt of the courage of a hitherto unknown student who comes from the comparatively 
obscure University of Finland to throw down the gauntlet before warriors of such prestige as Darwin, Spencer, Tylor, Lubbock, and 
McLennan ; but intelligent students of Mr. Westermarck’s volume will acquit him of temerity, and, indeed, it is more than possible 
that, as Mr. Alfred Wallace predicts in his introduction, ‘the verdict of independent thinkers will be in favour of the new- 
comer.’. . . A book which is far too rich in the detailed products of laborious research to be treatei at once briefly and 
adequately. It is certainly the most valuable of recent contributions t» the literature of a deeply-interestinz theme ; and not the 
least of its recommendations is that, while it necessarily deals with many delicate topics, the handling is absolutely reproachless on 
the score of taste.” 

LIVERPOOL DAILY POST :—* Since the appearance of Mr. McLennan’s work on ‘ Primitive Marriage’ there has been 
no study of the manners and habits of savage races that in point of originality can compete with Mr. Wes’ermarck’s ‘ History of 
Human Marriage.’ . . . There is every reason to suppose that this deeply interesting book will find a host of readers even a nong 
those who are attracted by facts for their own sake rather than for the theories that may be drawn from them.” 


MACMILLAN AND CO., LONDON. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, SUBSCRIPTIONS TO “NATURE.” 





£s. ad. 
NATURAL HISTORY AGENCY, Yearly . ; @e 
1588 BROMPTON ROAD, LONDON, Half-yearly . 014 6 
Quarterly o 7 6 
Dealer in Rocks, Minerals, Fossils, and other Objects Sh ee aE 
. * EU E ATES, , ) ! ac. :— 
of Scientific Interest. ; ’ 
» tached les of oh a - to 6 
The Specimens recently added to Stock include examples of the rare - : oO 6 
Czsium mineral Pollucite, from Maine. also of Beryllonite and Hiddenite, ond — 7 ’ ?s . 
U.S.A. ; fine sections «f Siph nia in Flint; Fossils and Sedimentary and ~uarterly ce 8 8 8 . ou » ° ° 
Igneous Rocks from the Llanlovery. Caradoc, Llandeilo, We alock. and i, se 
Upper Lingula Beds near Builth, Church Strett »n, and Aymestry ; Trilobites To INDIA, CHINA, AND JAPAN :— 
and Acrocystella from the Shinzton Shales ; Foraminifera and other Fossils ‘ 6 
from the Thanet Sands, near Ramszate; a selection of Ornamental Shells i on ne ee ae 1 8 
and Malayan Butterflies; and Micro-sections of ‘‘ Flaser-Gabbr>”’ from Half-yearly . a veo : . 016 6 
Scotland and Germany, of Diamantiferous ‘* Blue Ground * from Ki nberley, Quarterly / So o 8 6 


and of Chert with Organisms. A varied assortment of Microscopical Glass 
Slips and Covers always on hand. 


- — — ' ' CHARGES FOR ADVERTISEMENTS. 


On the 1st of every Month. ss . ’ 

Three Lines in Column . ; o 2 6 

JOU RNAL OF BOTANY, Per Line after aaa ae 

z One Eighth Page, or Quarter Column . 0 18 6 

ee a Quarter Page, or Halfa Column .. . I 15 0 

Edited by James Britten, F.L.S., British Museum. Half a Page, or a Column ‘ ; 3 5 o 

Contents:—Original Articles by leading Botanists.—Extracts, and Whole Page... ...-- +++. 2 

Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— Diesen heeemneniemimmtaiamane 

bila steoeaeie eee Money Orders payable to MACMILLAN & CO. 
Price rs. 3¢ Subscription for One Year, payable in advance, 12s ‘ “s : ; : ’ wr! 
Lond»: W OST. NivUAN & CO. 54 Hatton Garden, K.( OFFICE: 29 BEDFORD STREET, S'rRAND, W.C. 





WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 0 


17 ” ” 5 10 ie) 
= - 610 oO 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEAS. 


56 CHARING CROSS ROAD, W.C. 
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MESSRS. MACMILLAN AND CO.’S PUBLICATIONS. 
NEW EDITIONS. 


NEW EDITION OF WOLSTENHOLME’S PROBLEMS. 
Just Ready, 8vo, Cloth, 18s. 


Mathematical Problems on the Subjects for the Cambridge 


Mathematical Tripos Examination, Part I. 


Devised and Arranged by JOSEPH WOLSTENHOLME, M.A., late Fellow and 
Tutor of Christ’s College, sometime Fellow of St. John’s College. 


By PROF. EVERETT. 
Just Ready, Fourth Edition, Extra Fcap. 8vo, 5s. 


Illustrations of the C.G.S. System of Units, with Tables 
of Physical Constants. 
By J. D. EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy in Queen's College, Belfast. 
NEW EDITION. 
Just Ready, Crown 8vo, Cloth, 6s. 
Woolwich Mathematical Papers for Admission into the 
Royal Military Academy for the Years 1880-1890. 


Edited by E. J. BROOKSMITH, B.A., LL.M., St. John’s College, Cambridge, 
Instructor of Mathematics, Royal Military Academy. 





WORKS on POLITICAL ECONOMY sy FRANCIS A. WALKER, MA,, Ph.D. 
Just Ready, New and Cheaper Edition, 8vo, Cloth, 8s. 6¢. net. 


The Wages Question: A Treatise on Wages and the 
Wages Class. 


By FRANCIS A. WALKER, M.A., Ph.D. 


Just Ready, New and Cheaper Edition, 8vo, Cloth, 8s. 6d. net. 


Money. 


By FRANCIS A. WALKER, Ph.D. 


NEW PART OF MR. BUCKTON’S MONOGRAPH ON THE CICAD-®, 
Now Ready, Part VII., 8vo, Paper Covers, 8s. net. 

Monograph of the British Cicade or Tettigide. 
Illustrated by more than 4oo Coloured Drawings by Grorce Bowpirr Buckton, F.R.S, 
Parts J., II., III., IV., V., and VI. already Published, Ss. net each ; 
or Parts I.-1V. bound in Vol. I., 33s. 6@. net. 

MACMILLAN AND CO., LONDON. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorRDSWORTH. 


“No 0. 1140, VOL. 44] 
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eevee asa cemmnee at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Prices FROM ane gst many unsolic ted ee ni als the 
£5 to £7. 
ALSO MADE 

Watcu Size. 





























EDINBURGH, May 31, 18 

DEAR S1r.—I have just oman 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inch. 
During my stay at the Ob- 
h servatory the Aneroid was 
i frequently tested by taking 
lit down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
results obtained speak vol- 
umes for the high class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) R. C. Mossman, 
R.M.S., Observer, 
Scott. Met. Soc. 


To be obtained of all Opticians and Wholesale. Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


< The ‘STAR’ MICROSCOPE is a modern marvel at its low price 
The lenses alone are worth the money.”—-Sritish Medical Journal. 


BECKS 


£2 2s. to £5 5s. 












panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
wR Geet Instrument. 


R. & J. BECK. 68 Cornhill, London, E.C. 









SEPTEMBER 3, 


| 





1891. [PRICE 15 CENTS. 


[All Rights are Reseiv-d. 


BROWNING’S 


cimeraetearsc AS | POQKET SPECTROSCOPE. 


= a 


<2 Posi ning =| 
Strand Lonoon = 









Mr. _ JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum ; it is provided with a fine motion focusing 
arrangement, and it is applicable to every purpose for which 
a Direct Vision Spectroscope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 


Illustrated seaman ue of meena cel sent post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 


63 STRAND, LONDON, W.c. 
TRAVELLER’S COMPANION. 








Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 


PRICE 5 to 8 Guineas. 


ILLUSTRATED Price Lists postep F REE TO ALL PARTS OF THE WoRLD. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 
Branches: 45 CORNHILL ; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


Negretti & Zambra’s Illustrated Catalogue, 1200 Engravines Price Ss. 6d. 
Telephone No. 6583. Telegraphic Address : tti, London.” 
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UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1891-92 will open on SEPTEMBER 20. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


reIC2 Professor, A. Gray, M.A 
PHYSICS ssveseon teeny D. M. Lewts, M.A. 
{ Professor, J. J. Donnie, M.A., D.Sc 
** \ Demonstrator, G. MacGowan, Ph.D. (Leipzig). 


Professor, R. W. Puititrs, M.A., B.Sc. 


CHEMISTRY . 
BIOLIG Y .2.cccoee 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
paring for University and other Examinations. Two Years of the Three 
Years’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Cher mistry, Botany, 
and Zool :gy are recognized by the Universities of E jinburgh and Glasgow 
as qualifying for the Medical Degrees of those Universites. One Annus 
Medicus may be taken at this Colle 

The ex ensive Laboratories (Physic 
equipped for Study and Rese arch 

In the Physical Department : S-eam-Engine and Dynam»-Electric 
Machinery, &c., have been provi Jed for theTe chit ig of Electrical Engineering. 
A Special C vurse has been arranged in this subject. 


re 








al, Chemical, and Biological) are fully 


Laboratory Fees (per Term) 
on the scale fér 1s for six hours a week, in each Department 
considerable number of Scholarships and Exhibitions are open for 

Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year's work 

For full information as to Science and Arts Courses, ap »ply for Prospectus 
to the RecisTrar, 

W. CADWALADR DAVIES. 
Bangor, July 1, 18 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 
Prof. A. GRAY will begin, in OCTOBER NEXT, a Syste matic Course 
of Instruction in Electrical Mea-urement and Prac tical Electricit 


The Physical Laborat: ry is fu equipped vuh 0 Comp: 
engine, Dynamos. Secondary B atter Vv. ai i 





nd Stean- 
modern Mea- 





the most approves i 
suring Instruments for all branches of Electrical Engineering 
Laboratory Fees at the rat e of £1158 per erm for Six Hou rs per Week. 
Le 








Composition Fee fur all College the Session, £1 
Applicati ns fr Calendar, Prospectus, and general i information to be 
made to 


W. CADWALADR DAVIES, Secretary < 


and Re gistra ur 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


COUNTY OF MONMOUTH. 


The Council of the University College of South Wales and M onmouthshire 
is prepared to appoint a Director of the Staff of Travelling Teachers in 
Technical Subjects, to be established under the provisions of the scheme of 
the Techn'cal Instruction C ommittee of the County of Monmouth. The 
Stipend of the Director will be £350 per Annum. 

Candidates for the pos: must send in their Applications, together with 
Testimonials and References, to the undersigned, on or before TUESDAY, 
SEPTEMBER 8, 1891. 

For further information and for Copies of the above Scheme, apply to 

I1VOR JAMES, Registrar. 





_ Cardiff, August | 12, r, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The CHAIR of GREEK is now V: 
Prof. Roperts as Principal of the Univer 
Council will proceed to the Appointment of t! 
Next. The Stipend of the Professor will b> 

Applications, together with Testimonials and 
forwarded before TUESDAY, SEPTEMBER 8, 1 

For further Information apply to 












llege, Aberystwyt 

new Pr fessor in ‘Septem! Der 
per Annum. 

References, should be 


IVOR JAMES, Registrar. 
Cardiff, August 4, 1891. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


il of the University College of S uth Wales and Monmouth- 


The Counc ales 
MINING. The Stipend 


shire is prepared to appoint a PROFESSOR OF 
of the Professor will be £350 per Annum 

Applicati ns, together with Testimonials References, should be for- 
ied on or before TUESDAY, SEPTEMBER 1: 1891. 
Fo yr further information, apply to 


wa 





IVOR JAMES, Registrar. 
Cardiff, August 12. 1891 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


ee PI PO 
Volvox globator, Asplarchnopus myrmeles, Lacinularia socialis, Pluma. 
tella repens, Paludicella Ehrenbergi, and other beautiful specimens of 
Pond-life, 1s. er Tube, with Drawing and Description. Ameeba, Hydra, 


Vorticella &c., for Students. 
List Post Free. 


THOMAS E. BOLTON, 
F ARLEY ROAD, MALVERN LINK. 


“UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


COUNTY OF MONMOUTH. 


The Council of the University College of Sou h Wales and Monmouth’ 
shire is prepared to ap point the following Members of a Staff of Travellin 
Teachers in Technical Subjects for the County of Monmouth :— 

A LECTURER in CHEMISTRY pt aaa 
A LECTURER in GEOLOGY and MININ 


ch Lecturer will be £200 per annum, 





The Stipend of e: together with 
Travelling Expenses 
Applications. together with Testimonials and References, should be sent 
in not later than SATURMAY, SE PTEMBE R 19, 1891, to the under. 
signed, from whom further in‘ormation in regard to the duties of the Staff 
} 
IVOR JONES, Registrar. 


may be obtained. 


Cardiff, August 28, 13)r. 


UNIVERSITY COLLEGE OF SOUTH 

WALES AND — 

Cc DIFF. 
COUNTY OF GLAMORGAN, 

The Council of the University College of South Wales 2nd Monmouthshire 
is prepared to appoint the following Members of a Staff of ‘I'ravelling 
Teachers in Technical Subjects for the C. unty of Glamorgan :— 

A Lecturer in Mathematics und Theoretical Mechanics. 

A Lecturer in Chemistry and Metallurgy. 

A Lecturer in Geology and Mining 

One or Two Lect urers in Mechanical Engineering. 

‘lhe Stipend of each Lecturer will be £2co per Annum, together with 
travelling expenses. 

Appl cations, together with Testimonials and References, should be sent in 
not later than TUESDAY, SEPTEMBER 8, 18 91, to the undersigned 
om further information in regard to the duties of the Staff may te 


IVOR JAMES, Registrar. 





ugust 12, i=9r. 


UNIVERSITY COLLEGE OF SOUTE 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

The Council of the University College of South Wales and Monmouth- 
shire is prepared to appvint a LECTURER inGEULOGY. The Stipend 
of the Lecturer will be £200 per Annum. 

Applications, together with Testimonials and References, should be for 
warded on or before TUESDAY, SEPTEMBER 15, 1£or. 

For further information apply to 








IVOR JAMES, Registrar. 
Cardiff, August 12, 1891. 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The DE PARTMENTS OF ARTS, SCIENCE, AND ENGINEER 
NG, and the NORMAL DEPARTMENTS FOR INTE RMEDIATE 
AND ELE MENTARY TEACHERS, will open on MONDAY, Octo 
BER 5, 1891. The Lectures and Classes are open to Men and Women. 
or Prospectus, and information concerning Schularships, &c., apply t 
IVOR JAMES, Registrar. 


ege, Cardiff, August 11, ay. 





N 
E 
F 


University Coll 


————— 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principac—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparete 
or the Colonies. Students gained the First, Third, and Fourth Scholar 
hips of the Royal Agricultural Society, 1888; First in Agriculture Junio 
Scholarchige, 1889 ; First in Agriculture Senior Scholarships, 1f 90. 











I 
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HE UNIVERSITY COLLEGE, THE COUNTY COUNCIL FOR THE 
NOTTINGHAM, COUNTY PALATINE OF LANCASTER. 


























ENGINEERING DEPARTMENT. The Technical Instruction Committee of the Lancashire County Council is 
, prepared to receive Applications for the appointment of DIRECTOR of 
Pluma- Professor, WILLIAM ROBINSON, M.E., Assoc. M.Inst.C.E., TECHNICAL INSTRUCTION and OR jANIZING SECRETARY. 
mens of ; ; : The Applicant to state whether he is prepared to give the whole of his time 
Hydra Session 1591-92 gins on MONDAY, OCTOBER 5 to the duties of the Office. 
’ Courses of lechnical It n truction extending zy over three 3 Candidates must be over 25 years of age and under 50. and the elected 
ranged for boys who have just left sch sol and ir ntend t» tak Candidate will be expected to enter on his dut ie on NOVEMBER 6, 1891 
Mechanical, or Civil te Ra: Mag These include Drawing Office, aber ora- Salary, £502 per Annum, with a reasonable allowance for Travelling 
j p Practice, and Classes in Engineering, Sieshenatl ICs, Expeuses 
try, and Me tallurgy. ‘The Official will not be eligible or a Pension, and the appointment is to 
y — 1ops are completely equipped with tools both in | be determinable by a Six Mx onths’ Notice in writing on either side. 
forge and foundry. Instructors give special attention to A Statement of the Duties will be supplied on apy yplication. 
: various bi ne 1es of Mechanical Engiueering Special All Applications, with estimonials, to a sent to me the undersigned 
_— . C e offered to Stulents in Electrical Enzineering—E] ectrics al | before the 30th day of SEPTEMBER, 
TH Labor atories including New Dynamo Room with Phoenix Dynamo, driven FRED. C. HULTON, 
by Atkinson Cycle Gas-Engine, and specia'ly fitted for Experimental Pur- Clerk of the County Council. 
poses cal Inst ructé m in Electric and Magnetic Measurements, County Offices, P. Septembe d 
E, Dynan &c., and Students take charge of Brush-Lighting Dynamo, ; ounty Offices, Preston, September 1, 18gr. 
trim Arc Lar &e., &e. 
Several Scholarships and Exhibitions are offered. MERCHANT VENTURERS'’ SCHOOL, 
For Prospectus and Fees (which are exceptionally low) apply to th 
‘ Phe. — e c e [ ly lo apply to the BRISTOL. 
nmouth ae " . TT. 
ravelling ee onemee Head naster: J. WERTHEIMER, B.Sc., B.A., F.LC, F.CS. 
THE MASON COLLEGE, LECTURERS : 
Engineering. . . . . . J. MUNRO, M.I.Mech.E 
BIRMINGHAM. - j W. WILSON, M.A. (late Assistant Professor 
“reer plie ~*hysic 4 sics in ot 
her wit SESSION 1891-92. Applied Physics. . . . li ics in the Heriot Watt Cullege, Edin 
— FACULTIES OF ARTS AND SCIENCE The HEADMASTER. : 
i be a Ha SCIENCE. Chemistry and Metallurgy J J. LEIC2STER Ph.D., F -C.S, 
the Stafl The NEXT SESSION COMMENCES on WEDNESDAY, SEPT- \° J. B. TINGLE, Ph.D., F.C.S. 
~~ EMBE R 1 : : with 35 other Lecturers, Demon at yrs, and skilled artisans. 
vistras. A SYLLABUS, containing Full Inf rmation as to the vari pus Courses of C smylete Courses in } Mechanic: or Electrical Engineer.ng, Chemistry, 
g re Days and Hours, Fees. Entrar ce, and Sc hi lar- | Assaying, and Me etallurgy, including use of Chemical, Physical, and Metal- 
y Messrs. CORNISH, New Stre irmingham, | lurgical Laboratories, Metal Work shop, &c. £10 ros. a year. 





y 
‘ . ——F" Special Courses for Matriculation and B.Sc. Examinations of London 
UTH , Furth iay be obtained on Application to the SEcRETARY at | UJ niversity 
he College. Prospectus (Price 2d ) on application to the Merchants’ Hall, Bristol. 
RE, R. S. HEATH, Princip: nie semen etnesminnctiethen es sx star : 
GEO. H. MORLEY, Sec retary. 








BALLIOL COLLEGE, CHRIST CHURCH, 


outhshire THE VICTORIA UNIVERSITY. AND 
ts Examinstions will be: held at OWENS COLLEGE TRINITY COLLEGE, OXFORD. 


(ANCHE STER). U See Cee tee ee TR POOL), and | NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 
YORKSHIRE COLLEGE (LEEDS). in SEPTEMBER. A combined Examination for Natural Science Scholarships and Exhibi- 








AN ENTRANCE E XA MINATION IN ARTS (introductory to the | tions will be held by the above Colleges, beginning on TUESDAY, 
Faculty of Me ne) on FRIDAY, September 25, and following days. NOVEMBER 17, 1891. 
‘ 2 AN LL N | -s L EXA MINATION IN ARIS (intro aut story to the Three Schols arships and Two Exhibitions will be offered, the Scholarships 
ther with Fa IDAY, September 25, and foll owing days. 


being worth £80 a year 


XAMINATION (introductory to the in ac The subjects for examination will be Physics, Chemistry, and Biology, but 





s Fi 
PRELIM! NARI 
aa we 


























beanies = " HURSDAY, September 24. and following days Candidates will not be expected to offer themselves in more than two of 
lersigned, f Fir tention to be present, acc nied with a +e of these. 
faye ojects taken, must be sent, on or before September 9, to the Unr- Particulars may be obtained by application to A. VERNON Harcourt, 
, VERSITY REGIs \", from whom Cond itions of tntrance, and other Par- Christ Church, Oxford. 
gistrar. ticnlars can oe t ed 
ees for the above Examinations must be paid on or bz ore September 14 MALMESBURY AND DISTRICT 
nchester, August 1201 
JTE SCHOOL OF SCIENCE AND ART. 
RE "ICTOR JNIVERSITY The Co nitt of tl bove School are desirous of appointing a Mast 
‘ VicTORIA UNIVERSITY. | ent Comoe el he shane Shed an doles @ seoterens Boe 
| YORKSHIRE COLLEGE, LEEDS. _| bury, but the Gentleman appointed wil also be r:quited to conduct Classes 
fonmouth- ‘ | in other convenient parts Edu ational districts) « f the “Me almesbury Union 
e Stipend DEPARTMENT OF § IENCE, TEC a arrcae AND ARTS Candidat must state experience and detailed qualifications to earn 
: ns r Graats und } sience and Art ttment, South Kensington. Art 
; n begins TUESDAY, OBER 6, 1891. The | 7 “‘) 2 i uindimaasi 
ld be for essssneeh. adel Universiy Deg rees in Arts, | Teach ey ‘Art ae go we ae e) preferred 
he Physical, Chemical, Biological, E wwineering, | * eth é eed Oe : = =. 
a oratories, and the Weaving Saeds, Dye-house, Apply at to Hucn C, Forre E-q., Malmesbury, Wilt 





bgustral pen daily for practical work. 


__ fe folowing Pro . ect ise es may be had free from the Secretary :— | BRITISH ASSOCIATION. 
)UTH ; Onda et ee CARDIFF MEETING. 


F 
For Occasional and E vening Studen's 
{ 
( 
I 








RE, eon a be = her Industries. The Hon. Local Secretaries have a number of Surplus Copies of the 
2 MI i oo Hand-bo>kt Cores f, prepared for the use of Members at the recent Meet 
nisecneccetnaceteaanda ing of the British Association. 


31 NEER 


EDIAT: ae YORKSHIRE COLLEGE, LEEDS. 


Copies may be obtained from Mr. W. Lewis, Duke Street, and from M: 
} ER Free Library, Cardiff. Price, 1s ea together with 3¢. 

















r 1 g j TSON yn. Local 
omen. are vited fur the Ar pointment f i C “TU RER on R W. AT KINS Ny , Hon c 
apply to : € year from October 1, at a Stipend of £ for which ; - er H,. W. LLOYD TANNER, } Secs 
gistrar. BN gy of Coal Mining and 30 _ae ur Geology as Bank Buildings, Cardiff 
egistrar eAg c ltural ¢ urse will be requir } > wi 
capated sige = Faskanire, fer f£2| TO SCIENTIFIC GENTLEMEN. A 
an near Leeds during Se woul | ‘ a > R nal Attend. 
xE, renewal *y = Six winter months. , ial, Wou ee 
SEPT} MBI R ved by the Secrerary of the Cullege up t aie, seal’ tinea cepa 
HA ty ckha Lond S.I 
>repar: tie FIR = > 
Retake ten ft COLLEGE, SHEFFIELD. | scIENCE MASTERS WANTED FOR 
ure Jusit MONS! r : llege propose to appoint an ASSISTANT D GOOD SCHOOLS :—{1) Chemistry, Physics, £ Resident ; I ra- 
2. tR ie »R es ‘ “HE MISTRY, at a Sal ary of £100 tory Work. (2) Che mistry, Mathematics, £ a “— fur South 
“sa TOBER t JUNE Kensingt n Exams., £120 Non- Resident. (4) Botany. Mathematics, 
re ‘ t ra a 
alin tle ee ee ee vefuore SE PTE MB ER 12, t> the REGISTRAR, £ £100 —Apply, with Testimonials, to Bives & Co., 8 Regent 
‘om further particulars may be obtaine : Street, London. 
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ST. THOMAS'S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1891-92 will open on THURSDAY, 

eg 1, when the Prizes will be distributed at 3 p.m. by Sir 
. M. HUMPHRY, M.D., LL.D., F.R.S. 

‘TWO E NTRANCE SCIENCE "SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may te 
made separately to > .ectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. Gzorce RENDLE. 

G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL — 


The WINTER SESSION begins on THURSDAY, OCTOBER rt. 
The H ospital contains 695 Beds, of which 500 are in cor stant occupation. 
Special Classes are held for the M.B. Camb. and Lond., the F.R.C.S. Eng., 

and other Higher Examinations. 

APPOINTMENTS. — All Hospital Appointr ments are made in accord- 
ance with the merits of the Candidates, and without extra pay ment. 

ENTRANCE SCHOLARSHIPS in September 1891.—Two Open 
Scholarships in Arts, one of the Value of 100 Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Sch larships in Science, one of the Value of 12 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 
Age. 

PRIZES are awarded to peetoene in their various years, amounting in 
the aggregate to more than £45 

DENTAL SCHOOL.—A bental S chool attached to the Hospital affords 
to a all the instruction required for a Licence in Dental Surgery. 

LLEGE.—The Residential College accommodates about Fifty Students 

in “Addition to the Resident Staff of the Hospital. ‘There is in it a large 
Dining Hall, with Reading Rooms, Library, and Gymnasium for the use of 
the Srupents’ Cius. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’ s Hospital, London, S.E. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1891-92, will commence on THURSDAY, 
OCTOBER 1, when an Introd ictory Address will be delivered by Dr. 
WM. DUNCAN, F.R.C.S 

Two Entrance ScHOLarRsuips (value £100 and £60) will be open for 
co mpetition on September 29 and 30. 

The School Buildings have been recently enlarged, comprising new 
Theatre, Library, Phy siological Laboratory, Materia Medica Museum, 
Students’ Room, ‘and Luncheon Room. 

Besides Scho! arships and Prizes, there are annually E1guTgen REsIDENT 
Hospital Appointments open to Students. 

The Composition Fee - the whole Medical Curriculum is 100 Guineas 
Special provision is made for Dental Students and for Candidates for the Pre- 
liminary Scientific (M.B.) Examination. 

The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students. 

Prospectuses and all particulars may be obtained from the Resident 
Medical Officer at the Hospital, or from 

A. PEARCE GOULD, Dean. 


GUY’S HOSPITA L. 
ENTRANCE SCHOLARSHIPS. 

TWO OPEN SCHOLARSHIPS in ARTS (1co Guineas and 50 
Guineas), and TWO OPEN SCHOLARSHIPS in S( U1 NCE (125 
Guineas and 50 Guineas). are offered for Competition on THURSDAY, 
SEPTEMBER 24, and the two following Days. 

For further Particulars, ay ply « to the Dean. 











GUY'S. HOSPITAL. 








PRELIM. SCIENTIFIC (M.B. wreneeats + 
Classes are held thr om the Year. Chemistry—Mr. GROVES, 
F.R.S.. and Mr. WADE, Exp Physics —Prof Re INOLD, F.R.S. ; 
Biology— Mr BEDDARDF k S. (Ed.). and Dr. CAMPBELL 
Fee 18 Guineas, with special instruction for t January Examination.— 


Apply to the Dean 


Tore LIFE.—Stephanoceros Eichornii, 
ampanulata, Melicerta ringens, Janus, Polyzoa, &c. 1 
hon Tube, Post free.—J. Hoop, so Dallfeld Walk, Duna 
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SCIENTIFIC WORKS ON SALE 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SSSSSSSSSSSSSSSSSSSSSSSSHSSS 


NATURE, Vols. 1 to 41 (April 1890), complete with all the 
Supplements, Portraits, &c. 14 Vols., Half bound, remainder as issued 
£8 8s. 


QUARTERLY JOURNAL OF MICROSCOPICAL 
SCIENCE -—(1) The Microscopical Journal, edited by D. Cooper and 
G. Busk, 12 341° 42, 2 Vols. ; (2) Transactions of the Microscopical So- 
ciety, 1844- 3 Vols. ; (3) Quz arterly Journal of Microscopical Science, 
ec lited by E. R: ay Lankester and G. Busk. Fi irst Series, 8 Vols., 1853 

ew Series, Vols. 1 to 10. 1861-70; 23 Vols., uniformly eh . 

Hi: ulf-red Moroce », £25. Fine Copy. 

GREENWICH OBSERVATORY. —Observations, 1836 
to 1880. 45 Vols., 4to, Cloth. £7 7s. 

GREENWICH OBSERVATORY. — Magnetical and 
Meteorol »gical Observations, 1840-47, 7 Vols. ; Results of Observations, 

859-64, 1866-80, 21 Vols. In all, 28 Vols. £2 2s. 


POULKOVA.— Observations publi¢es par Otto Struve. Vols. 








m5 


1 to 7, and Supplement, 11. 9 Vols. and 1 Part. St. Pétersbourg, 
1869 79. £3 35. 

LIOUVILLE, J.—Journal de Station pure et ap- 
phic quées. 1st Series, Vols. 1 to 20. >» Vols. in 8, Half-calf, remainder 
in Parts. 1836-45. ) os. 


GIORNALE DI 5 NR 
0g dei Prof. Battaglini, Janni, e Trudi. 
2 Vols., Half-calf. £2 2s. 


MONTUCLA. —Histoire des Mathématiques. Nouvelle 
édition, considérablement augmentée, et prolongée jusque vers |’époque 
actuelle. 4 Vols., 4to. 1799-1802. £6 155. 

A most valuable work for the History of M athematics. This, the best 
edition, was edited and completed by Lalande. A Fine Copy. 


ARCHIMEDIS OPERA. 2 Vols., Folio. 1544. _ 30s 
The first printed edition of Archimedes, with the text in Greek and 
Latin. The Greek text, slightly water-stained, is bound ia vellum; the 
Latin text in half-calf. 


EUCLIDE MEGARENSE PHILOSOPHO, ridotto 
per Nicolo Tartalea. Vinegia, 1543. 30s. Water-stained, with writing 
on title : otherwise a fine copy of the very scarce folio edition of Tar- 
talea’s translation. 


PAPPI ALEXANDRINI MATHEMATICAE COL- 
LECTIONES A FREDERICO COMMANDINO IN LATINUM 
CONVERSAE ET COMMENTARIIS ILLUSTRATAE. Folio 
Vellum, 1660. 25s. 

A fine copy of the second edition of Pappus. 


PROCLUS.—Philosophical and Mathematical Commentaries 
on the first book of Euclid, &c. Printed for the Author, 1792. 2 Vols 
int. 355. 


CLAPIN, AC.— Optical Problems. 8vo. 1850. 35. 


A systemat.c collection uf examples elucidating the various theorems o 
Geometrical Optics—Illumination. Direct and Oblique Reflection and Re 
fraction, Prisms, Lenses, Aberration, Dispersion of Light, “Images and 
Vision, Telescopes, Rainbow, &c. 


DE MORGAN, A.—The Book of Almanacs, with an Index 
of Reference, by which the Almanac may be found for every year, from 
any Epoch, up to A.D. 2000, &c. 2nd (and last) edit. Cloth. 1871. % 


EARNSHAW, S.—The Doctrine of Germs, or the Integr 


tion of certain Partial Differential Equations which occur in Mathe 
matical Physics. 8vo. 1881. 35. 


ELLIS, R. LESLIE [1817-59].—Mathematical and other 
Writings, edited by Wm. Walton. Memoir by Harvey Goodwin (no¥ 
Bishop of Carlisle). Portrait. 8vo, Cloth. 1863. 12s. 

Contents :—On the Foundations of the Theory of Probabilities, th 
Method of Least Squares, the Integration of certain Differential Ex quations, 
the Achromatism of Eye-pieces of Telescopes and Microscopes, Lines of 
Curvature onan Ellipsoid, Notes on Magnetism, &c., &c. 


GREGORY, DUNCAN F. [1813-44].— Mathematical 
Writings, edited Me yy W.W ~ on, with Memoir by R. Leslie Ellis, Por 
trait. 8vo, Clot 186 “ 

Contents :—On the Real Nature of Symbolical Algebra, the Solution & 

Linear Differential Equations with Constant Coefficients, Circular Sections 

in Surfaces of the Second Order, Solution of some Problems in Trans versals, 

Solution of Part ial Differential Equations, on the Impossible Loga ithms 

Quantities, Application of Algebraical Symbols to Geometry, &c , &c. 


NEWMAN, F. W.—tThe Difficulties of Elementary ~ 


metry, esp¢ cially yse which concern the Straight Line, the Plane, 
the ‘lheory of Parallels. @vo. 1841 (pub. 8s.) 25, 6d. 


publicato _ per 
Vo's. 1 to 8, 1863-70. Bound 















Catalogues Nos. und 231 (Vathemat 


g ‘) free on application. 
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WALTER SCOTT’S NEW BOOKS. 


Crown 8vo, Cloth, Price 3s. éd. oe per Vol. ; ‘Half Morocco, 6s. 6d. per Vol. 


THE CONTEMPORARY SCIENCE SERIES. 


Epirep By HAVELOCK ELLIS.—Larest AppITIONs. 





EDUCATION AND HEREDITY. BY J.| 


M. GUYAU. 

A Sociological study of the various modifications in Education which are 
involved by modern scientific conceptions and modern conditions of civiliza- 
tion. It deals with the influence of education in the development of the 
race, ., with the effects of heredity in education, with the place of physical 
education, and with the objects and methods of education generally. 
BACTERIA AND THEIR PRODUCTS. 

By Dr. SIMS WOODHEAD. 

Includes a full discussion of the causes of Hydrophobia, Cholera, 
Diphtheria, and Consumption, dealing especially with Dr. Koch's discovery. 
Copiously Illustrated. 


THE EVOLUTION OF MARRIAGE. 
By Prof. CH. LETOURNEAU. 
An ethnographica!l summary of the facts regarding the origin and growth 


f marriage and the family, with hints as to its probable evolution in the 
future. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 
WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 
Just Published: Price 2s. 64., Post Free. 
BIBLIOTHECA BOTANICA. Important Works on 


Botany: Offered for Sale by William Wesley & 
Son. 200 Pages, about 5000 Works, vo, Cloth. 


ConTENTS: Part 1, Geographical Botany. Part 2, Phanerogamia. Part 3, 


Cryptogamia. Part 4, Ecunomic Botany. Supplement of Purchases at the 
Shirley Hibberd Sale. 





Just Published: Price 6d., Post Free. 


No, rro, Natural pone and Scientific Book Circular, 
48 Pages, 1174 Works. 
CoNnTENTS : Geology : P art t, General Werks—Glaciers—Volcanoes—An- 
cient "Works—Geolog zy of Gre at Britain and Ireland--Geology of Europe 
—Geolozy of Asia, Africz 1, America, Australasia—Geological Transactions. 


W. WESLEY & SON, 28 ESSEX STREET, STRAND. 


Published by the Clarendon Press. 


NEW VOLUME OF THE BOTANICAL SERIES OF 
TRANSLATIONS OF FOREIGN MEMOIRS. 


Just Published, 8vo, with 49 Illustrations, Cloth, 18s. 


FOSSIL BOTANY: 
uF % sa27% 

Leing an Introduction to Paleophytology from the 

Standpoint of the Botanist. 
BY 
H. GRAF ZU SOLMS-LAUBACH, 
Professor in the University of Gottingen. 
Authorized English Translation, by H. E. F. GARNSEY, M.A., Fellow 
f Magdalen College, Oxford. 
Revised by ISAAC BAYLEY BALFOUR, M.A., M.D., F.RS., & 


London: HENRY FR‘ IWDée, CLARENDON Press WaARENOUSE, AMEN 


Corner, E.C. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 


COLLECTIONS PURCHASED. 
All kinds of Glass-Top 


ped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


Fucuam Roap, Lonpon, S.W. 





NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 


THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOKEIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT BRIT AIN, AND 
THE SCIENCE AND ART DEPARTMENT, 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, dc. 
CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 
OPTICAL PROJECTION. By Lewis Wricut. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and t» the Projection of Scientific 
Experiments. 
Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLE bE T ‘STRE ET, LONDON. 


>a NLEY foo 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 








Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


F. S. obtained the only Medal in the Great Exhibition of 1862 for 
eutiees of Construction of Mathemat'cal Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.” 

Price List of Scientific Instruments, sent post free. 

Illustrated Descriptive List sent on receipt of rs. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon flies, LAND AND FRESH- 
WATER SHELLS, offered at cheap prices.—H. FRuuNSTORFER, 
Naturalist, care of German an Consulate, Soerabaia, Java. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘“ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 
MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 7s. 6d. 
Morning Post :—‘* ‘Is bad sig she on the increase?’ is answered by A 
Fournet with much common sense. 


Homeopathic Review: If y qu need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Phil sophy of Si ght.” 


(15 Stamps, from the Author.) 
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F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Specimens recently added to Stock include examples of the rare 
Cc sium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 
U.S.A. ; fine sections of Siph nia in Flin it ; Fossil s and Sedi mentary and 
Igneous Rocks from the Lianlovery, C ‘arado Be LI andeilo, Wealock, and 
Upper Lingula Beds near Builth, Church Stretton, and Aymestry ; Trilobites 
and Acrocystella from the Shineton Shales; F stallen and other a Is 
from the Thanet Sands, near Ramsgate; a sele on of Ornamental | Shel 
and Malayan Butterflies; and Micro-sections * Flaser-Gabbro” from 
Scotland and Germar ny. of Diamantiferous ‘* Blue Ground ”’ from Kinberley, 
and of Chert with Organisms. A varied assortment of Microscopical Glass 
Slips and Covers always on hand 








re 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agares 
Rock Crystal Balls, Fossils, Rocks, and Ro k Sections. 
LATEST ARRIVALS. 
Beautiful Coloured Crystal of mong 3 . ‘mah, very fine Emeralds on the 


Matrix, Pink Garnets, Hyalite, _ Li »tosi, finely crystallized Azurite 
rare form of Rhodocroisite, fine New Ze 4 ind Jade Meri-Meri. 


~ JAMES R. GREGORY, 


Mineralogist and Geol 





SPECIAL ANU TYPICAL COLLEC TIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISIVE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK 5s - 
IONS FOR MICROSCOPIC E XAMINATION. THE LARGES! 
roCK AND GREATEST VARIETY IN LINDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 


I 
S 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apyaratus, 
Collections, Hammers, and Microscopic Sections if Rocks 









And may be had post free on application at the Repo-itory and Museum, 
88 CHARLOTrE STREET, Firzroy SQUARE, LONDoN, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :— Por 
phyritic Basalt, Lion’s Haunch, Fdint vuurgh; Daolerite with Porphyritic 
Auygite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pixnte 
Inchcolm, Firth of Forth; ‘Thulite, Norway; Siliceous Volite, Penasyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students 


CaTaLoGues Post Free. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


PERKEN, SON & RAYMENT, 


KING, MENDHAM, & Co., 


Electrical Engineers 


AND 


Manufacturing Electricians. 


Speciacities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Scien.e Teachers, Wimshurst Machi: es of highest 
efficiency, School Apparatus for Static and Voltaic 
Ex; erimental Purposes, Batteries and Electrical 
Fittings of every description 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, SixTH EpiTion, 
Post Fresr, 62, 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted i 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full black. 

oes not corrode Steel Pens. lotting-paper may be applied at the 
Is cleanly to use,and not liable to Blot. moment of writing 
Can be obtained in London, through Messrs. BARcLay & Sons, Farring 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgat: 
Street ; “and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





Flows easily from the Pen. 


SUBSCRIPTIONS TO “ NATURE.” 


Welt. scssvcweasacenct is 
OO ct tre cc ee ss Oe C 
RON cw EE 
To THE UNITED STATES, THE CONTINENT, &c. :— 
ee a wes @ BOS 
Half-yearly. . (setn cee a 5 SERS 
Quarterly .. CF ON EG we BSR’ Ss 
To INDIA, CHINA, AND JAPAN :— 
Yearly. Pee a ee ee, ib % :s2 6 
Half-yearly. a ce wa - 016 6 
Quarterly ; o 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column .......0 2 6 
ROP SMUG OOF «wk ke sw 0 0 9 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column . 2 
Half a Page, ora Column .. . $3 © 
Whole Page 6 60 


Money Orders payable to MACMILLAN & CO. 


OFFICE: STRAND, W.C. 


ESTABLISHED 1832, 99 HATTON GARDEN, 
London, E.C, 


29 BEDFORD STREET, 


Discount for the Trade 
and Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


PHOTOGRAPHIC OUTFITS. 


Superior Long Focus Camera, 
Dark Slide, Rapid Rectilinear Lens, Instantaneous 
Shutter, Tripod and Waterproof Case Complete 





Rack For Plates 
Adjusting 64 by 4%, 
“~~ £5 10s 

Plates 

} by sh, For Plates | 
£4 4s. 84 by €4, 

£8. 






. Good Field. 
= Magnifying 64 Magnifying 25 


“OPTIMUS ” “OPTIMUS ” 
SCOUT. SCORER. 


Medium Size. Small Size. 
Clear Definition. Clear Definition. 
Large Field, 


Fs 
> 


Wer 6 hig 


ag 


times. times. 


70s, 30s. 





For Definition and Magnifying Power we invite intending Purchasers to test ou? 


Field Glasses against any in the World. 
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WIMSHURST _T MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


7 . ” 5 10 Oo 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department, 


HARVEY @ PEAE, 


56 CHARING CROSS ROAD, W.C. 


STABHEUSCHRECKE (PHASMIDE), °?, Established ‘nearly Half a Century 

(r2 cm. long measured without the legs), ss. Five of the same sort, 8 cm. FOR 

long, 35-, in pe t condition, carefully stuffed. Absolutely securely packed. 

Payment in English, French. or Ger nan Stamps. F O S S I L F I S H E S 
List of all sorts of Natural History Objects for 3¢. in Stamps, deducted 

on receipt of an Order. AND 


F. SIKORA, NATURALIST, RECENT SHELLS. 


ANNANARIVO, MADAGASCAR, 7/¢ MARSEILLES. 
Address to— 












Excellent Copies of the actual, natural Handwriting, also ROBERT F. DAMON, 
of Drawings, Music, even of elaborate Sketches, P1o- WEYMOUTH. 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the Price Lists containing some 7housands of Species of Recent 


Shells, now Keady. Post Free, Twopence. 


AUTOCOPYIST quay t=» 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars | For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
resemble written letters, Used at the House of Lords, &c. ULCERS. If effectually rubbed on the Neck and Chest, it cures 
AUTOCOPYIST DEPT. (A.E.T.Cc., La.) 30RE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
London Wall, London, and 52 Princess Street, Manchester. GOUT, RHEUMATISM, and all Skin Diseases itis wncqualled. 














MACMILLAN & CO.’S BOOKS FOR CHEMICAL STUDENTS. 


AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY 
8vo, Cloth, 145. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D., Pro 
fessor of Chemistry in the University of Leipzig. Translated with the Author’s sanction by GeorGE McGowan, P ‘h, D., 
Demonstrator in Chemistry, University College, North Wales, Bangor. 


SPEAKER :—‘‘ A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and si und fle dese 

NATURE :—“ After carefully reading this work, we can heartily congratulate the author on the success with which he has 
preserved the ‘ objective attitude’ which is essential to the true historian. . . . For the two chapters which treat of modern 


chemist yb we have nothing but unqualified praise, and we earnestly commend them to the attention of those students who desire to 
have a coup dail at once comprehensive and accurate of the meaning and tendency of present-day doctrine.” 


PROF. OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 
Demy 8vo, Ios. net. 


OUTLINES OF GENERAL CHEMISTRY. By Wituetm Ostwacp, Professor 


of Chemistry in the University of Leipzig. Translated, with the Author’s sanction, by JAMES WALKER, D.Sc., 
Ph. D., Assist ant in the Chemical a am, University of Edinburgh. 


** Teed ‘ tone 7 — oe 7 : 
4 s suirements of the e not intending to levete himself to the detailed stu y of General 


rtant branch of : . The t has already established itself in 





Chem istry, st 





the progress recently made in th 
Germany as t ara text-l ok o on the subject. 
AC. IDE MY: ‘* All these subjects are handled with masterly clearness. The book, moreover, is written in an interesting 


es, and we are sure that it will prove an attractive and valuable addition to the library of all students and teachers of 
chemistry. 


NEW TEXT-BOOK OF CRYSTALLOGRAPHY. 
Crown 8vo, Cloth, 6s. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEMIS- 
TRY, PHYSICS, AND MINERALOGY. By GEORGE HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
in the Johns Hopkins University. 

NP wg nn pe non) 2 N= | alee caalaama alalaa aaa 


MACMILLAN AND CO., LONDON. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF | GERMANY, &e, 




















MUTTON VEAL & CHICKEN, | 
ear SEA STYRTLE Sour & JEUX. 
— eMEAT Loz ENGES Be: 





BRAND & CO.’S 
BEEF 
BOUILLON, 


A most Nutritious and Invigorating 
Beverage, made by the simple addition 


of Boiling Water, at a cost within the 





reach of all. 
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2-MAN TO 200 H.P. 
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PLEASE WRITE FOR LIST. 


OSSLEY BROS. Ltd $103?) wir | 


GR 
0 


with Tube Ignition, entirely dispensing 
E 
Lighting, Pumping, Chaff-cutling, &c. 


Represents New 3 H.P. Vertical fitted 
Hundreds of References on Application), .. 


to users of our 


WILLIAM THOMSON'S PATENT INDESTRUCTIBLE WATER TAPS. 


~HE SE T APS have by been opened and closed under water pressure for the 
equivalent of more than 50 years (30 times a day) without any deteriora- 

The ordinary rubber, fibre, or leather washer valve, and the packing or 
Perfect water- 


tion. 
washer around the spindle, are entirely dispensed with. 
tightness is nevertheless atta ined. 

By the invention of this indestructible water tap Sir William Thomson, D.C.L., 
LL.D., President of the Royal Society, &c., the author of many other useful 
invent ions, has effected what previous inventors have unsuccessfully attempted. 
By an ingenious device the metallic valve and its seat retain their burnished 
condition for an indefinite period. The taps are made of the best metal 
throughout, and are équally suitable for boiling and cold water, are tested to 
300 lbs. per square inch before leaving the works, and are sold at a lower 
price than equal qualities of ordinary firms by the 


PALATINE ENGINEERING (0., LTD., 10 Blackstock St., Liverpool, 
SOLE LICENSEES. 
Descriptive Pamphlets and and Prices on application. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1141, VOL. 44.] THURSDAY, SEPTEMBER 10, 1891. [PRICE 15 CENTS. 





Registered as a Newspaper at the General Post Office. ] [All Rights are Rance, 
~ NEWTON'S PATENT | ay ay py ” 
Scientist's Biunial Lantern, N o og t oa 2 te & CO., 
; j AS MADE FOR 16 E LIO TR 
“ambridge and Lond U ity ’ 
"inde kaa ee CLERKENWELL, LONDON, E.C. 
Highest quality only, £14 14s. TELEPHONE No, 6770. TELEGRAPHIC 


Aew Catalogue of Optical Lanterns, ADDRESS : SECOHM, LONDON. 
Propection Apparatus, and Screntific 


and other Slides, Four Stamps. NEW PATTERN BALLISTIC — 
NEWTON & CO., GALVANOMETER. 


Opticians to the Queen and 














pore 








the Government, + 
D naka: ¥ d 
By Special Appointment Resistance 10,000 Ohms P 
TO THE ROVAL INSTIT TION OF GREAT 
BYITAIN, f 
FLEET STREET, LONDON — 
Prices 
and full 


particulars 


on 





application. 





LEACH’S PATENT / 
LANTERN MICROSCOPE. 
(Oy) Me 








Aneroid Barometer with Altitude Scale, Compass with Patent Dia! and 
| Thermometer for Air Temperatures (or a Clinical Thermometer may be 
| substituted). 


PRICE 5 to 8 Guineas. 


ILLUSTRATED Price Lists rostep FREE TO ALL ParTs oF THE WoRL! 
| = 


The most Perfect Instrament for the purpose for which it is N E G R E T T I & Z A M B RA ; 
intended, Price, with fine adjustment, £9. SCIENTIFIC Lng A BA QUEEN, 
» J, 3 ° 
See Pamphlet Catalogue. Branches: 45 CORNHILL; 122 REGENT STREET. 
WY. 5, GERAD WTRGEE, | mecgrt Pes GTeu PALACE. Yanks 
Negretti AY Ss ogue, 1200 E.ngravings, ce §s. Of. 
~ ST. MARY’S STREET, MANCHESTER. ov No. 6583. Scheele habe: “ Negretti. London.” 
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PRESIDENT: H.R.H. THE PRINCE OF WALES, K.G. 
CHAIRMAN OF CoUNCIL: THE RIGHT HON. THE EARL 
OF SELBORNE, F.R.S. 

SESSION 1891-92. 

The Matriculation or Entrance Examination for the CENTRAL IN- 
STITU TION will be held on SEPTEMBER 21-24 and for the Day 
Department of the TECHNICAL COLLEGE, FINSBURY, on SEP- 
TE MIBE Ro 


—— INSTITUTION. 


ical Instruction at the Central Instituti 
n Institute are adapted to the requirements o 
to t Civil, Mechanical, or Electrical 
nd other Manufacturers and Teachers. 
DEPARTMENT, under the Craotan of Prof. 
4 ENGINEERING DEPARTMENT, under 
M.1.C.E. (Dean of the Institution). PHYSICAL 
DEPARTMENT, e Prof. AyrTon, 
DEPARTMENT, u Prof. ARMSTRONG, 


n of the 







yecome 


Engineers, C 
MATHEMATICAL 
R.S 


HEwyricl, 
Unwin, F.R.S., 
ELECTRICAL 
CHEMICAL 
F.R.S. 





F.R.S. 
Ph. D., 


nder 





Ray nd 


SE SSION Ct 


The OMME NCES on SEPTEMBER 30. The 
hel 


on SEPTEMBER 21-24. 

ses of Instruction, and of the 
ve Central Institution, Exhibition 
yuilds Institute, Gresham College, 








pepo COLLEGE, FINSBURY. 












he DAY CL ASSES City and s Technical College, Fins 
e. provide chnic: ion for Mechanical and Electrical’ Engi 
: Ch i are under the direction of Prof. S. P 
i¢ D.Sce., F.R.S., Princi cipal f the College, Prof. J. Perry, F. RS. 
1 Prof R. Mexpora, F.R.S. 

“The NEXT SESSION « mences on OCTOBER & The Entrance 

: t Id on SEPTEMBER 29 
of Day and Evening Classes, Scholarships, &c., 
onard Street, City Road, E.C., or at the Office of 


JOHN WATNEY, 


ndon Institute, 


Hon. Secretary. 


Gresham College, E.C. 


UNIVERSITY COLLEGE, 
NOTTINGHAM, 
ENGINEERING DEPARTMENT. 
Professor, WILLIAM ROBINSON, M.E., 
n MONDAY, 





Assoc. M. Inst.C. E., 
OCTOBER 5; 
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UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 








ELECTRICAL ENGINEERING. 
f. A. GRAY will begin, in OCTOBER NEXT, a Systematic Course 
structior Electrical Mea ent and Pra I tr 
I La ry is fi a ( Stea 
engine, a S I ppr rn Me 
2 r I Engine Z 
t Fee " » toe S » Week 
7 } ~ 
AD LAD I S r I r 


FIRTH COLLEGE, wensreniclaghocmogen 


ASSIST ANT DE 
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“LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Pens "rn 
Volvox globator, Asplanchnopus myrmeles, 
tella repens, 


Lacinularia socialis, Pluma 
Paludicella Ehrenbergi, and other 
Pond-life, 1s. per Tube, with Drawing 
Vorticella &c., for Students. 

List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 
MAGDALEN COLLEGE, OXFORD, 18o1, 


NATURAL SCIENCE DEMYSHIPS. 

There will be an Election at this College in October this year, 1891, t 
one or more Demy ships i in Natural Science. 

Persons will be eligible for the Demyships who will not have exceeded the 
age of nineteen years on the day of elec tion, October 19, 1891 

The Stipend of the Der nyships is £80 per annum, inclusive of all allow 
ances ; and they are tenable in the first instance for two years. At the ex 
piration of two years the tenure of each Demyship is to be renewed fora 
further term of two years, provided that the Tutorial Board s nal 
declared themselves satisfied with the industry and good conduct ¢ 
holder ; and at the end of the second period of two years it may be exte 
for one year longer, if for special reasons the Tutorial Board deem it advisabk 
to do so. 


beautiful specimens of 
and Description. Ameeba, Hydra, 






EXHIBITIONS. 

Exhibitions will also be offered to Candidates who may fail to obtais 
Demyships, but may appear to the electors to be in need of support at th 
University and otherwise deserving. 

Persons will be eligible for these Exhibiti»ns who will not have exceede 
the age of twenty-one years on the day of election, October 19, 1891. 

Their value and tenure is left entirely to the di<cretion of the electo 
each year. Asa rule they have been of the value of from £25 
annum. 








to £501 


Candidates for these Demyships and Exhibitions will be required d to pass 
such an Examination in Classics and Mz athematics as will show their ab 
to pass h ereafter in Responsions or an equivalent Examination. 

Persons elected will be required, subject to the regulations of the College 
to follow a definite line of study, and to present themselves in du 
for yr e University Examinations prescribed for Candidates for the degre 
of B: 

All 6 andidates are requested to call on the President of Magdalen, or 
representative, on MONDAY, OCTOBER 12, between the hours fom 
10 p m., bringing with them 

(1) A certi ficate of birth ; 

(2) A written testimonial to character from their Head Master, Tutor 
other person qualified to speak. 

The Ex nation will commence 

OCTOBER 173. 

Any further Particulars may be obtained by application to Epwa 

CuapMan, Magdalen College, Oxford. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE 
The DIPLOMA OF THE COLLEGE is granted in the following I 

partments of ExGINEERING and other Branches of Appuiep and GENE 
SCIENCE :— 
Ci vil Engineering. 
Mechanic al Engineering. 











at 9.30 am. on TUESDA 


Chemical Engineering 
Metallurgy. 
Mining Engineering 
Agriculture. 
Chemistry. 
Mathematics and Physics. 
irses of Study, extending over three 
each of the above Departments 





Special C« 
been arranged 


academical years, ma* 











rol in any of the separate Courses of Lectures, or in @ 
Laboratories, provided they are qualified to take advantage 
1eS for Practical Instruction in Puysi Cuemts 
1isTkY, METALLURGY, and ELECTRICAL ENGIN! 
EERI Hop are liberally equipped with the 
N ji-g2 COMMENCES ON MONDAY, OCTOBER 
r Calendar (price 1 . by Post), containin g Metailed Syl ; os 
culars of Fees, Scholarshiy pply to 
JOHN YOUNG, M.A., B.Sc., Secretar 


3 Bath Street, Glasgow. 


THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1891-92. 


FACULTIES OF ARTS AND SCIENCE. 


The NEXT SESSION COMMENCES on WEDNESDAY 
EMBER 30, 1891 

A SYLLABUS, containing Full [1 formation as to the varic 

truction, Lecture Days and Ho Fees, Entrance, and other 5ca* 
hips, &c., is published by Messrs. “CORNISH, New Street, B ng™ 
Price 1.; by Post, 8d : 

I er Part ar y obtained on Application to the SecRETA® 
the ( Z 

R. S. HEATH, Principa 


GEO. H. MORLEY, Secreta 


shi 
of 








HE 


" 
iuma 
nens of 


Hydra, 




















SEPTEMBER IO, 


1891 | 
UNIVERSITY COLLEGE OF SOUTH 


| 

WALES AND MONMOUTHSHIRE, | 
CARDIFF. | 

| 

| 


COUNTY OF MONMOUTH. 


of tl he University College of South Wales and Monmouth | 
» appoint the fi sowing Members of a Staff of Travelling 


¥ chic al Subjects f r the County of Monmouth :— | 
-ECTURER in CHEMISTRY and METALLURGY 
ECTURER in GEOLOGY and MINING. 

1 of each Lecturer will be £200 per annum, together with 
together with Testimonials and References, should be sent 


han SATURDAY, SEPTEMBER 19, 1891, to the under- 


whom further information in regard to the duties of the Staff 
a e 





IVOR JONES, Registrar 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 





The ¢ l iversity College of South Wales and Monmouth 
prepared ta PROFESSOR OF MINING. The Stipend 
ssor ) per, Annum 
: , together with Testimonials and References, should be for- 
ym or before TU ESDAY, SEPTEMBER 1s, 1891 





urther information, apply to 
IVOR JAMES, Registrar. 
Cardiff, August 12. 1 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

The DEPARTMENTS OF ARTS, SCIENCE, AND ENGINEER- 
ING, and the NORMAL DEPARTMENTS FOR INTERMEDIATE 
AND ELEMENTARY TEACHERS, will open on MONDAY, OCTO- 


BER 5, 1891. The Lectures and Classes are open to Men and Women. 
For Prospectus, and information concerning Scholarships, &c., apply to 


IVOR JAMES, Registrar. 


igust 11, 1897. 


UNIVERSILY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


_ The Council of the University College of South Wales and Monmouth- 
shire is prepared to appoint a LECTURER in GEULOGY. The Stipend 
of the Lecturer will be £200 per Annum. 
1 , tog r ‘one Testimonials and Referen 
efore TUESDAY, SEPTE MBER ts, 18or. 
i 1ation apply to 


University College, Cardiff, Ai 





uld be for- 


ices, sh 





IVOR JAMES, Registrar. 
gust 12, 15071. 
BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
» YORK PLACE, BAKER STREET, W. 





the SESSION in the COLLEGE and ART SCHOOL begins on | 
TH RSDAY OCTOBER 1, 1891. Students are requested t er their 
names ay. | 
All inquir to be made of 
LUCY J. RUSSELL, Honorary Secretary. 


BEDFORD COLLEGE RESIDENCE. 


ind 9 YORK PLACE, BAKER STREET, W 


MARY ASHDOWN, Lady Superintendent 


KING’S COLLEGE, LONDON. 
DEMONSTRATOR OF 
oe now VACAN'I 


» apply t 


BACTERIOLOGY. 


~~ 
“¥- 


J. W. CUNNINGHAM, Secretary 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


qT 1orough practical and scientific Training in Agriculture. Preparati: 

: the Colonies. Students gained the First, Third, and Fourth Scholar. 

- ee of the Royal Agricultural Society, 1888; First in Agriculture Junior | 
larships, 1889 ; First in Agriculture Senior Scholarships, 1890 | 


NAT 


URE 


exlvii 


THE COUNTY COUNCIL FOR THE 
COUNTY PALATINE OF LANCASTER. 


The Tec _ al Instruction Committee of the Lancashire ( Council i 
prepared to receive Applications for the appointment of DIRE CTOR of 
TECHNICAL INSTRUCTION ind ORGANIZING SECRETARY 
The Applicant to state whether he is prepared to give the whole of his time 


to the dutie s of the Office 





Candidates must be over 25 years of age and under 5 und the elected 
Candidate will be expected to enter o on NOVEMBER 6, 129: 

Salary, £500 per Annum, with a reasor allowance for Travelling 
I Kpenses. 

The Official will not be elig ble for a Pension, i the appointment is to 
be determinable by a Six Months’ Notice in wri de. 

A Statement of the Duties will be supplied 

All Applications, with Testimonial be undersig 





before the 30th day of SEPTEMBER, 1891. 
FRED. C. HULTON, 

Clerk of the County (¢ I 

County Offices, Preston, September 1, 1 


MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


Headmaster: J. WERTHEIMER, B.Sc., B.A., F.I.C., F.C.S 


LECTURERS: 
Engineering. . . . A MUNRO, M.I.Mech. E. 


a a M.A (late Assistant Pr. fessor 


Applied Physics. f ba in the Heriot 


. vince 


j* 

\ 3 

j The ‘HEADMASTER 
Chemistry and Metallurgy \ 4 J. 





riING I 

with 35 other Lecturers, Demonstrators, and sk 

Complete Courses in Mec har al or } c , Che 
Assaying, and Metallurgy, includit f < an 
lurgical Laboratories, Metal Worksh»p, &c. £1 

Special Courses for Matriculation an B.Se f Lo 
University 

Prospectus (Price 2d . Br 


) on application to the Mer 


VICTORIA UNIVERSITY. 
YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 
The Eighteenth Session begins TU ESDAY, OCTOBER ¢ 
Classes prepare for Professions, Commerce University y Degrees nd 
Science, and Medicine. The Physical, ( ical, B . 
and Leather Industries, Laboratories, and the Weavir ig Sheds, Dye-hous 


and Printing Rooms will be open daily for practical work. 
The following Prospectuses may be had free from the Secretary :— 






1. For Regular Day Stud 
For Occasional an 
Classes in Le 
Cc lasses in Ag 
For Medical St 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications are invited for the are tment of LECTURER 
GEOLOGY for one year from \ctober ti d of £100. for wl 





Ae wn 











to Lectures on the Geology of C oal Mining al gy a 
connected with the Agricult 1 be , 
be given for Extension Lec shire £ 
oe ye made. w r 
near Lec ds uring the six winter months. T ably 
€ pe Ties 

will be received by the Secs ary of the College 


SEPTEMBER 15 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, 

The WINTER SESSION of 1891-92 will 
OCTOBER 1, when the Prizes will be distribut 
G. M. HUMPHRY, M.D., LL.D., F.R.S 

rWO ENTRANCE SCIENCE "SCHOL ARSHIPS of 125 guineas and 
£60 eat, open to all first-year Students, will be offe red ‘ 
petition. The Examin iation will be held on September 26, 28, and . 
and the subjects will be Chemistry and | Physics, with either Physiology, 
Botany, or Zoology, at the optic on of Car id 

Scholz arships and Money Prizes of ¢ 
Sessional Examinations, as also sever al Me als 

Special Classes are held throughout the year fc 
and Intermediate M.B. E xaminations of the Ur 

All Hospital Appointments are open to Stu 

The Fees may be paid in one sum or by i 
made separately to Lectures or to Hospita 
ments are made for Students entering 
also for Dental Students and for Bag apes 

A Register of 5 ae I odg gs is kept 


on THURSDAY, 
1 at 3 p.m. by Sir 





















N 
also has a List of local Medica! Practitioners thers who 
receive Students into their houses 

Prospectuses and all particulars may be obtained from the Medica 


Secretary, Mr. Georcr Renpie. - 
G. H. MAKINS, Dean 








exlviil 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on THURSDAY, October 1 

The Hospital is the largest general Hospital in the Kingdom, and con- 
tains nearly Soo beds. Number of in-patients last year, 9806; out-patients, 
120,158 ; accidents, 8847 

Surgical operations daily 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board 

SCHOI ARSHIPS AND S$ —tTwo Entrance 
ships, \ alue £7 i £50, and Two Buxton 
; ] r ed for competition at theer 
other Scholarships and Prizes are given annually 

The Metropolitan, Metropolitan District, East Lon aon. and 
Eastern Railway Stations are close to the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden 


UNIVERSITY COLLEGE, LON DON. 


of the Fact 






Science Scholar- 
Scholarships, value £30 and 
of September to new Students. 







sixteen 


Great 







Ity of Medicine will commence on OCTOBER 1. 
ture at 4 p.m., by Prof. VIC TOR HORSLEY, M.B., 
tant Surgeon to University College Hospital. 


9 the Entrance Exhibitions will c 
ions, and Prize 


ly. 

‘ Ushuuhe Col lege Hospital about 3000 In-patients and 
patients are treate: Guting the year. 
being resident, as feoren Surgeon, 
&c., are filled up by competition ¢ 
Clerkships and Dresserships, are oper 
extra fee 
Prospectuses, with 
btained from the C 


35,000 Out- 


House Physician, Obstetric Assistant, 
ng the year, and these, as well as all 
to Students of the Hospital without 





full information as to Classes, 
lege, Gower Street, W.C. 

E. A. SCHAFER, F.R.S., 

J. M 


Prizes, &c., may be 





Dean. 
HORSBURGH, M.A., Secretary. 


TO SCIENTIFIC GENTLEMEN.—A 






Yo ung Man, age 30. Pupil of Ross. Bond Street, requires an Appoint- 
EXPE RIMEN T _ - ORKER Has had experience in 

i Laboratory W<« also first-class Scientific Mechanic. 

lars. —Victor BARNETT, 51 Star Street, 


ease state Salary and Particu 


STABHEUSCHRECKE ‘(PHASMIDE), ¢ 


cr long neasured wi ap the legs), ss. ¢ 
"> carefully stuffed. 

y! a Englis h, French. 
List of all sorts a x. atural History Ot 
r ipt of an Order. 


F. SIKORA, NATURALIST, 
ANNANARIVO, MADAGASCAR, vid MARSEILLES. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published: Pr 1., Post Free. 
BIBLIOTHECA BOTANICA. 


of the same sort, 8 cm. 
Absolutely securely packed. 
or German Stamps. 

cts for 3d. in Stamps, deducted 








leapentent Works on 








Botany: Offered for Sale by William Wesley & 
Son. 200 Pages, about 5000 Works, evo, Cloth. 

( TE Part 1, Geographical Botany. Part 2, Phanerogamia. Part 3, 
Cryptogamia. Part 4, E ic Botany. Supplement of Purchases at the 
Shirley Hi erd Sale 

Just Published: Pri 1., Post Free. 
No. 110, Natural History and Scientific Book Circular, 
48 Pages, 1174 Works. 
t, General Works—Glac iers—Vol Icanoes—An- 
t Britain and Ireland—Geology of Europe 
merica, Australasia—Geological Transactions. 





W. WESLEY & SON, 2 


ESSEX STREET, STRAND. 


Just Published, vo, Cloth, 1 


THE ELECTROMAGNET 
ELECTROMAGNETIC MECHANISM. 


By SILVANUS P. T narietage. D.Sc, B.A., F.R.S. 
(Principal of, and Professor of Physics in, the City and Guilds of London 
Techni C liege, Finsbury). 

London: E. & F. N. SPON, 125 Strand. 
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commence on SEP- | 


es of the value of £800 are awarded | 
| 


Thirty-six appointments, eighteen | 


| BENTLEY, J.—Hindu Astronomy. 1825. 
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SCIENTIFIC WORKS ON SALE 


MACMILLAN 


CAMBRIDGE. 


& BOWES, 


SOSSSSSSSSSSSSSSSSSSOSSSSSOSS 


CAMBRIDGE COLLEGE MATHEMATICAL 
PAPERS. An important Collection, from 1855 to 1873; 
with the Tripos Papers of 1856 to 1859, 1861-63, 1866-67, 
1870-74; Smith’s Prizes, 1862, 1869-71. 13 Vols. Folio 
and 4to, 10 Half Calf, 3 Cloth. £6 6s. 

An important and valuable collection of Examination Papers, 

MONTUCLA. —- Histoire des Mathematiques. Nouvelle 
edition, considérablement augmenteée, et prolongée jusque 
vers l’époque actuelle. 4 Vols. 4to, Half Calf. — 1799- 
1802. £5 Ios. 

A most valuable work for the History of the exact Sciences, 
edited and finished by Lalande. 

ABEL, N. K.—(Euvres. 2 Vols. 1839. 21s. 

AGUILLON, F.—Opticorum libri sex. 1613. 125. 


AIRY, SIR G. B.—Mathematical Tracts. Fourth Edition, 
1858. 21s 
ALFRAGAN.—Astronomica. 1493. 30s. 


ALLMAN, G. J.—Greek Geometry from Thales to Euclid. 
6 Parts. 7s. 


AMUSEMENS MATHEMATIQUES. 1749. 5s. 


APOLLONIUS CONICORUM Lib. | v.-vii., red. 
Borellus. 1661. 10s. 6d. 

ARAGO.—(Euvres. 17 Vols. 50s. 

ARCHIMEDES OPERA. Peyrard. 2 Vols. 1808. 21 


BABBAGE, C.—Table of Logarithms, 1831, and Callet’s 
Tables. 10s. 6d. 

BAKER, H.—Well-spring of Sciences. 1646. 185. 

12s. 


| BERTRAND, J.—Traité de Calcul. “3 et Calcul Integ. 


2Vols. £8 8s. 
| BOOLE, G.—Mathematical Analysis of baat 1847. 55. 
BOOTH, JAS.—New Geometrical Methods. 2 Vols. 1873 
12s. 
BOSSUT.—History of Mathematics. 1803. 12s. 
CARMICHAEL, R.—Calculus of Operations. 1855. 





CAYLEY, A.—On Quantics. Complete except 4 and 5. 255. 
CODDINGTON, H.—System of Optics. 1829-30. 25s. 
DELAMBRE, J. B. J.—Astronomie. 3 Vols. 1814. 12% 
DE MOIVRE, A.—Doctrine of Chances. 1718. 75. 60. 
DE MORGAN, A.—Trigonometry and Double Algebra. 


1849. 18s. 
DE MORGAN, A.—Trigonometry and Trigonometricl 
Analysis. 1837. 75. 6d. 


DE MORGAN, A. —Difierential and Integral Calculus. 18s. 
EARNSHAW, S.—Doctrine of Germs. 1881. 35. 
ELLIS, R. L.—Mathematical Papers. 1863. 8s. 
EUCLID.—Many editions in stock. 

FOURIER, JOS.—(Euvres. 2 Vols. 42s. 


GREGORY, D. F.—Mathematical Writings. 1865. 65. 
HARRIOT, T.-—Artis Analytic Praxis. 1631. 155. 
HERSCHEL, C.—Catalogue of Stars. 1798. 12s. 
HIRE, P. DE LA.—-Sectiones Conice. 1685. 255. 
HIRSCH, MEYER.—Integral Tables. 1833. 10s. 6d. 
Literal Calculus. 1827. . 6d. 
HOUEL, J. —Cours de Calcul Infinitesimal. 4 Vols. 187 8-81 
JAMIN ET BOUTY.—Cours de Physique. 4 Vols. int! 
Parts. 1881-88. 50s. 
JOULE J. P.—Scientific Papers. 2 Vols. 27s. ; 
KASTNER, A. G.—Geschichte der Mathematik. 4 Vol 


1796-1800. 14 


LACROIX, S. F.—Treatise on the Differential and Integr 


Calculus. 1816. 5s. 
ROYAL SOCIETY. Catalogue of Scientific Papers. 180% 
8 Vols. 4to, Cloth (Vol. 1, Half Moroce 


£5 Us. 6d, 
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“JOHN J. GRIFFIN. & SONS, > 


MAKERS OF 


CHEMICAL PRILESOPHICAL, & enienntshen —— 





NEW WATER MOTOR 


For Chemical and Physical Laboratories, and 
Amateurs’ Workshops. 

For Dentists and Medical Electricians. 
Drilling ; Driving Static and Magneto-Electric Machines. 
PRICES £1 16s. Od. and £2 10s. Od. 

Full Particulars upon A pplication. 

A large variety of Wimshurst Influence Machines in Stock. 
Catalogues Free upon Application, 

22 GARRICK ST., COVENT GARDEN, W.C. 


> STANLEY ie 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 


of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematica! (nstrumenis, and the only 


oLo0 Mana in the Internationa! Inventi: ns Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1836 


Address: -GREAT TURNSTILE, HOLBORN, Lt)NDON, W.C. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 








Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type- Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.&.T.C;., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Beautiful Coloured Cry stal of Rub B irt 
Matrix, Pink Garnets, Hyal lite, San 

rare form of Rhodocroisite . fine Ne v Ze 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por 
phyritic Basalt, Lion’s Haunch, F dinburgh ; Dolerite with Perphyrisie 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony; Pikrite 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure 





nah, very fine Emeralds on the 
Potosi, finely crystall 
alend Jede beri-ie eri. 





1s. 6d. each; extra large Sections, 1s. 9¢@. and 2s 
Collections of Minerals and Rocks for Prospectors and Students 


CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 
89 FutHam Roap, Lonpon, S.W. 

THIS 


HOLLOWAY PILLS [meso 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 











SUBSCRIPTIONS TO * NATURE.’ 
Yearly . ee 0 
Half-yearly. . . cee se ee es O14 6 
Quarterly. os % eo . 1% o 7 6 

To THE UNITED STATES, THE CONTINENT, &c, :— 
Yearly. oe -. ++ Elo 6 
Half-yearly. . : , ; e+. Of 6 
Quarterly bh. ee scenes ® FS 

To InpIA, CHINA, AND JAPAN :— 

Yearly. oe 112 6 
Half-yearly . ee senstva x s OB 
(Quarterly : — , ~~ 08 6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column o 2 6 
Per Line after. © Oo 9 
One Eighth Page, or Quarter Cc o lumn os 6 
Quarter Page, or Half a Column . I15 0 
Half a Page, or a Column . 3 5 oO 
Whole Page . 6 6 0 
} vy Orde Azy [ACMILLAN & 


OFFICE: 29 BEDFORD STREET, STRAND, W.C, 
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MACMILLAN & CO.’S PUBLICATIONS, 


8vo, Cloth, 14s. net. 
THE HISTORY OF HUMAN MARRIAGE. 
By EDWARD WESTERMARCK, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 











T/MES :—** Very learned and elaborat €, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific pope of sociology.’ 

MANCHESTER GUARDIAN :—*‘ In his introduction to this book Mr. Wallace, than whom there could scarcely be a 
better authority, says has he has seldom read ‘a more thorough or a more philosophic discussion of some of the most difficult and 
at the same time interesting problems of anthropology.’ And a perusal of the book will most assuredly convince the reader that 
the great naturalist’s verdict is fully justified. Mr. W seRosmats has established his position among the first of historical anthropo- 
logists, he has thrown light upon many of the unsolved mysteries in the history of the human race, and he has swept out of the way 
several theories which have hitherto blocked the path to a right solution of the main questions at issue. . . . Clearly and becom- 
ingly written, based upon a very wide and well-chosen course of reading and investigation, the book affords a model for future 
investigators in this field.’ 

ANTTI-JACOBIN :—‘‘ There can be no doubt of the courage of a hitherto unknown student who comes from the comparatively 
obscure University of Finland to throw down the gauntlet before warriors of such prestige as Darwin, Spencer, Tylor, Lubbock, and 
McLennan ; but intelligent students of Mr. W estermarck’ s volume will acquit him of temerity, and, indeed, it is more than possible 
that, as Mr. Alfred Wallace predicts in his introduction, ‘the verdict of independent thinkers will be in favour of the new- 
comer.’. . . 4 book which is far too rich in the detailed products of laborious research to be treated at once briefly and 
adequately. It “5 certainly the most valuable of recent contributions to the literature of a deeply-interesting theme ; and not the 
least of its recommendations is that, while it necessarily deals with many delicate topics, the handling is absolutely reproachless on 
the score of taste.” 

LIVERPOOL DAILY POST :—“ Since the appearance of Mr. McLennan’s work on ‘ Primitive Marriage’ there has been 
no study of the manners and habits of savage races that in point of originality can compete with Mr. Westermarck’s ‘ History of 
Human Marriage.’ . . . There is every reason to suppose that this deeply interesting book will find a host of readers even among 
those who are attracted by facts for their own sake rather than for the theories that may be drawn from them.” 


NEW VOLUME OF NATURE a 
Just ready, Crown 8vo, Cloth, 4s. 
THE RIGHT HAND: LEFT HANDEDN ESS. By Sir Danret Wrsox, 


LL.D., F.R.S.E., President of the University of Toronto. 


Just ready, Svo, Cloth, 12s. net. 

THE POSITIVE THEORY OF CAPITAL. By Euvcen V. Boéum-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna 
Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 





thor sets forth his n theory of Capital, is the sequel and complem 





This volume, in which 
treated historically and critically, which was published in England some months ago, and was ve z Zs 
7/MES :—‘‘ Mr. Smart has done his work excellently. His seven, contaiied digest, and the ad translation are all 

admirable. We have to thank him for rendering accessible to English students a treatise w hich is certainly well worth attention a 

a specimen of contemporary Continental thou; ght, and which, although its central theory is based, as the author frankly avows, 

upon certain ideas of Jevons, has carried those ideas further a1 id given “them a special application.” 

UNIFORM WITH THE ABOVE, 
8vo. Price reduced to 12s. net. 

CAPITAL AND INTEREST: a Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Honorary Professor of Political Economy in the University of Vienna. Translated, witha 
Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow 

NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 
orm ~ in te) ~ T oe T , ; 

A COURSE OF FRAC! ICAL INSTRUCTION IN BOTANY. By F. 0. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—* Everyone perusing the volume must be impressed with the high standard of its educational value. Teache 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.’ ; 

SATURDAY REVIEW:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no — 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads. 


Bs Capi tal and Interest,” 
ts f CE conomists 





> 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 


OUTLANES OF FIELD GEOLOGY. By Sir Arcurpatp Gertie, LL.D, 





F.R.S., Director-General of the Geological Survey of Great Britain and Ireland. 
This volume has now been thoroughly revised and considerably enlarged. One of th hief changes wili be found i. account of ¢ 
vocks, which has been re. Yh light of > nt researches , ti but diffi t parts of the geol. rd. 1 mun 
illustrat have been added from my note-books.’’—From the Autt or’s Pr 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND CO.’S PUBLICATIONS. 
NEW EDITIONS. 


NEW EDITION OF WOLSTENHOLME’S PROBLEMS. 
Just Ready, 8vo, Cloth, 18s. 


Mathematical Problems on the Subjects for the Cambridge 


Mathematical Tripos Examination, Part I. 
Devised and Arranged by JOSEPH WOLSTENHOLME, M.A., late Fellow and 
Tutor of Christ’s College, sometime Fellow of St. John’s College. 
By PROF. EVERETT. 
Just Ready, Fourth Edition, Extra Feap. 8vo, 5s. 


Illustrations of the C.G.S. System of Units, with Tables 
of Physical Constants. 


3y J. D. EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy in Queen's College, Belfast. 
NEW EDITION. 
Just Ready, Crown 8vo, Cloth, 6s. 


Woolwich Mathematical Papers for Admission into the 
Royal Military Academy for the Years 1880-1890. 


Edited by E. J. BROOKSMITH, B.A., LL.M., St. John’s College, Cambridge, 


Instructor of Mathematics, Royal Military Academy. 





WORKS on POLITICAL ECONOMY sy FRANCIS A. WALKER, MA,, Ph.D. 
Just Ready, New and Cheaper Edition, 8vo, Cloth, 8s. 6d. net. 


The Wages Question: A Treatise on Wages and the 
Wages Class. 


By FRANCIS A. WALKER, M.A., Ph.D. 


Just Ready, New and Cheaper Edition, 8vo, Cloth, 8s. 6d. net. 


Money. 


By FRANCIS A. WALKER, Ph.D. 


NEW PART OF MR. BUCKTON’S MONOGRAPH ON THE CICAD:, 
Now Ready, Part VII., 8vo, Paper Covers, 8s. net. 

Monograph of the British Cicade or Tettigide. 
llustrated by more than 400 Coloured Drawings by GEorce Bowp.rr Buckton, F.R.S. 
Parts I., II., III., IV., V., and VI. already Published, 8s. net each ; 
or Parts I.-1V. bound in Vol. I., 33s. 6@. net. 

MACMILLAN AND CO., LONDON. 
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PERKEN, SON & RAYMENT, 222222. °°" 
bucguaifortie Trade London, BC. 
tc PHOTOGRAPHIC APPARATUS 
Of every description. 


PHOTOGRAPHIC OUTFITS. 


Superior Long Focus Camera, 
Dark Slide, Rapid Rectilinear Lens, Instantaneous 
Shutter, Tripod and Waterproof Case Complete. 


“OPTIMUS ” “OPTIMUS” 
SCOUT. SCORER. 





Medium Size. Small Size. 

. “ay Clear Definition. Clear Definition. 
ama ) yf nag } Good Pield. Large Field. 
Camera’ Pres.. - Magnifying 64 Magnifying 25 

for £5 10s. Sionen. realy 

Plates | 
44 by 34, For Plates } 70s. 30s. 
£4 4s. 


84 by 63, ons 22 ae . 
8h by 6h | Koy Definition and Magnifying Power we invite intending Purchasers to test our 
£68. Field Glasses against any in the World. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


17 9 ” 5 10 ie) 
20 610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAKE, 


56 CHARING CROSS ROAD, W.C. 








TO GEOLOGICAL, &e., STUDENTS. F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines 


JAMES R. GREGORY can now supply Special Sets of Microscopic 
Slides and Sections to illustrate Physiography and Geology, prepared NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


expressly for him in the best manner. 


Series A contains 6 Slides (Physiography) in Case, 6s. 6¢.; Post, 2d. 


A jie ghee 2S di aes 2 ° e , , 
‘2° Sa ai” I ook * é Dealer in Rocks, Minerals, Fossils, and other Objects 
D « 12 _~—y" Sedim. and Metam. Rocks, in Case, 18s. of Scientific Interest. 
Post free. 
» Es “3 Slides, Typical Rock Sections, in Polished Wood The Specimens recently added to Stock include examples of the rare 
Case, £2 12s. 6d. Post free Czsium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 


U.S.A. ; fine sections of Siphonia in Flint; — me gg ety = 
— . . in it . — neous Rocks from the Llandovery, Caradoc andeilo enlock, an 

All Sections in General Lists of Rock Sections. Several Hundred Varieties, —_ Lingula B ah Builth, Church Strett n and Aymestry ; Trilobites 

many rare and interesting. Repucep to 1g, 6d. EACH. and Acrocystella from the Shineton Shales ; Foraminifera and other Fossils 

Collections, Specimens, Apparatus, &c., as usual. from the Thanet Sands, near Ramsgate; a selection of Ornamental Shells 

and Malayan Butterflies; and Micro- sections “* Flaser-Gabbro from 

Scotland and Germany, of Diamantiferous ‘‘ Blue Ground *’ from Kimt berley, 


JAMES R. GREGORY, d of Chert with O Av: i assortment of Microscopical Glass 
a r sms. ariec $so a C > 
88 CHARLOTTE STREET, FITZROY SQUARE, W. | Siipsand Covers always om hand, . 


Lists of Contents of these Sets Free on application 








Printed by RicHarp CLay anp Sons, Limite, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, September 10, 1891. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


‘No. 1142, VOL. 44.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst many unsolicited Testimonials the 
following has been received by the maker:— 


Prices FROM 
£5 to £7. 
ALSO MADE 

Wartcu Size. 


































EDINBURGH, May 31, 1889. 

Dear Sir,—I have just returned 
from a six weeks’ stay at the Ben 
s Nevis Observatory,and while there 
, had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. ‘The result has 
been most satisfactory, the 
extreme error noted being 
only about y4,5 of an inch. 


servatory the Aneroid was 
frequently tested by taking 
imlit down 2000 feet and then 
ig] comparing it with the stan- 
jg) dard on my return. The 
results obtained speak vol- 
fy umes for the high-class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) R.C. Mossman, 
F.R.M.S., Observer, 
Scott. Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price 
The lenses alone are worth the money.”—Aritish Medical Journal. 


BECK’S 


£2 2s. to £5 5s. 







made 
through- 
out in brass, 
7 neatly ja- 
Fa panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-fnished Instrument. ““? ——— 


POSSSCSSSSSESOSS*SOSCOOE 


R. & J. BECK, 68 Cornhill, London, E.C. 
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[PRICE 15 CENTS. 





[All Rights are Reserved. 


-  BROWNING’S 
POCKET SPECTROSCOPE. 
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Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum ; it is provided with a fine motion focusing 
arrangement, and it is applicable to every purpose for which 
a Direct Vision Spectroscope can be used. 

Price, in Morocco Leather Case, £3 8s. 6d. 


Illustrated Catalogue of Spectroscopes sent post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 


TRAVELLER’S COMPANION. 











Aneroid Barometer with Altitude Scale, Compass with Patent Dia! and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 


PRICE 5 to 8 Guineas. 


ILLUSTRATED Price Lists posTED FREE TO ALL PARTS OF THE WoRI 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings. Price 5s. 6d. 

Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will beginon OCTOBER 2. The Introductory Lecture will 
be given at 8.30 p.m. by Prof. W. F. R. WeLpon, M.A., F.R.S. 


PROFESSORS. 
F. ALTHAUS, Ph.D. .. German. 
J. HUDSON BEARE, B.Sc. af owes and Mechanical Techno- 


logy. 
a vt SPENCER aencenais » VAncient and Modern History. 
CECIL BENDAL L, —. ' Sanskrit. 
Rev. T. >. BONNEY, D. Sc, at and Mineralogy (Yates-Gold- 
__F.R.S., F.G.S. 5 ..J smid Professorship). 
we RHY S DAV IDs, “LL. D. *}Pali and Buddhist Literature. 





_ Frm ¢ 


D. 
ANT ONIO FARINEL L i gx BD. a » Italian Language and Literature. 
J.A. FLEMING, M.A.. D.Sc. . Electrical Technology. 
G. C. FOSTER, B.A., F.R.S. . Physics (Quain Professorship). 
H. S. FOXWELL, M.A. ~ plac Economy (Newmarch Pro- 
essorship). 
ALFRED GOODWIN, M.A. ...{ Gain 
ALEXANDER HENRY, ve. and Constitutional Law 
LL.B. ... ee ooo ° and History. 
M. J. M. HILL, M.A. - Mathematics. au 
, > English Language an iterature 
W.P.KER, M.A... a wf cis Derteeenaes 
Hi. LALLEMAND, B.-és- ™ +. French Language and Literature. 
A. LEGROS ... - . Fine Arts (Slade Professorship). 
Rev. D. W. MARKS. _ . Hebrew (Goldsmid Professorship). 
A. F. MURISON, M. ‘ eve - Roman Law. 
F. W. OLIVER, B.A., .. Botany (Quain Professorship). 
KARL PEARSON, M. tm “EL. B.. . Applied Mathematics. 
R. S. POOLE, LL. D. - ooo .. Archeology (Yates Professorship). 
J. P. POSTGATE, M.A... --- Comparative Philology. 
W. RAMSAY, Ph.D., F.R.S. «+. Chemistry. 
CHARLES RIEU, Ph.D. ... - Arabic and Persian. ; 
G. CROOM ROBERTSON, M.A. ey and Logic (Grote 
. A. SCHAFER, F.R.S... -- Physiology (Jodrell Professorship). 
. ROGER SMITH, F.R.I.B.A.... Architecture. 
\ 
Mk Tice HARCOURT) Gy Engineering and Surveying. 
Ww. F. R. W ELDON, M.A. »\Zostogy and Comparative Anatomy 
F.R.S i a J (Jodrell Professorship). 
WATSON SMITH, F F. C.I., .F. 1.C. j{Chemical Technology. 
HUGH STANNUS. F.R. 1. B ras 
(Lecturer) a 


” ;Applied Art. 


Scholarships, &c., of ite pres “of £2000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
&c., may be obtained from the Secretary. 


J. M. HORSBURGH, M.A., Seeman. 


UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 


Prof. W. F. R. WELDON, M.A., F.R.S., will deliver during the ensuing 
Session a Course of Lectures on the DEC/ APOD CRU STACEA, intended 
specially for Senior Students who intend to pursue original investigations in 
Zoology. The Lectures will be given twice weekly, commencing SATUR- 
DAY, OCTOBER 17, at 10 a.m. 

The General Course of Lectures on Zoology, suitable for Students preparing 
for the various Examinations of the University of London, commences 
MONDAY, OCTOBER 5, at 4 p.m. 


NATURAL HISTORY MUSEUM, 
CROMWELL ROAD, LONDON, S.W. 


SWINEY LECTURES ON GEOLOGY in connection with the British 
Museum. 

Prof. H. ALLEYNE NICHOL SON, M.D., D.Sc., F.G.S., will deliver 
a Course of Twelve Lectures on ‘“ The Great Age its of Geological Change, 
on MONDAYS, WEDNESDAYS, and FRIDAYS, at 3 p.m., 
on 5, and ending UCTOBER 30, 1891. Admission to the Course 
ree. 

Syllabus may be obtained at the Museum 

(By Order of ~, Trustees) 
. H. FLOWER, Director. 


UNIVERSITY MATRICULATION B.A. 
AND B.Sc. EXAMINATIONS. 


The Evening Classes at King’s College (Strand), London, next to Somer- 
set House, are arranged to prepare for these Examinations and for General 
and Commercial Education. 

Apply for Prospectus to the SECRETARY, 











J. W. CUNNINGHAM. 


KING’S COLLEGE, LONDON. 


DEMONSTRATOR OF BACTERIOLOGY. 


This Office is now VACANT. 
For Particulars, apply to 





J. W. CUNNINGHAYM, Secretary. 


NA TURE 





beginning | 
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LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Penne rn 

Volvox globator, Asplanchnopus myrmeles, Lacinularia socialis, Pluma- 
tella repens, Paludicella Ehrenbergi, and other beautiful specimens of 
Pond-life, ts. per Tube, with Drawing and Description. Amoeba, Hydra, 


Vorticella &c., for Students. 
List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


VICTORIA UNIVERSITY. 
YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS. 


The Eighteenth Session begins TUESDAY, OCTOBER 6, 1891. The 
Classes prepare for Professions. Commerce, and University Degrees i in Arts, 
Science, and Medicine. The Physical, Chemical, Biological, Engineering, 
and Leather Industries, Laboratories, and the Weaving Sheds, Dye-house, 
and Printing Rooms will be open daily for practical work. 

The following Prospectuses may be had free from the Secretary :— 

1. For Regular Day Students. 

2. For Occasional and Evening Students. 
3. Classes in Leather Industries. 

4- Classes in Agriculture. 

5. For Medical Students. 


DEPARTMENT OF SCIENCE AND ART. _ 
ROYAL COLLEGE OF SCIENCE, 


STEPHEN’S GREEN, DUBLIN. 
SESSION 1891-92. 

The Royal College of Science supplies Courses of Instruction in the 
Sciences applicable to the Industrial Arts, especially those which may be 
classed broadly under the heads CHEMICAL MANUFACTURES, EN- 
GIN EERING, and MINING. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course, the required conditions being complied with. 

Four Royal Scholarships, of the value of £50 yearly each, with free 
admission to the Lectures and Laboratories, are attached to the College 
Two are offered for competition each year to Associate Students, not being 
Royal Exhibitioners, on the completion of their First Year’s Course. 

he Fees payable by Non-Associate Students are—{2 for each separate 
Course of Lectures, £1 for Half Course of Experimental Physics, or £10 for 
all the Lecture Courses of a Faculty, for the Session. 

FOR ANALYTICAL CHEMISTRY—é£2 for a Special Course of One 
Month; £5 for Three Months; £9 for Six Months; £12 for the entire 
Session. 

FOR PHYSICAL LABORAT YRY—€1 per Month (One Hour a Day); 
£2 for a Special Course of One Month ; £3 per Month for Six Hours a Day; 
or £6 for the Session (One Hour per Day r). 

FOR ASSAYING—£s5 for Three iiuhe: 49 for Six Months; £12 for 
the entire Session. 

FOR ZOOLOGICAL LABORATORY— 42 for a Special Course of One 
Month; £3 for rst Medical or 2nd Arts Course Royal University of Ireland 
or £5 for a Special Course of Three Months. 

FOR BOTANICAL LABORATORY—Same as Zoological Laboratory. 

FOR GEOLOGICAL LABJRATORY—4£2 for a Special Course of One 
Month. 

FOR DRAWING SCHOOL—£;3 for the Session ; £2 for One Term. 

The Chemical and Physical Laboratories and the Drawing Schools are 
open Daily for Practical Instruction. 











Mathematics, ane Prof. H. Hennessy, F.R.S. 
Mechanism 

Descriptive Geometry, “Drawings } prot-TH0s. F. Pr or, C.E.,M.R.LA 
Engineering, and Surveying ... 2 

Chemistry, Theoretical and Prac-) Prof. W. N. F.R.S., 
tical ; and Metallurgy ... .. «J F.C.S., F.K.S 


Sedtanien, 


HARTLEY, 
5. E. 


Physics, Theoretical and Seen. { Put AS F Barrett, F,R.S.E. 

Geology vos Prof. G. A. J. Core, F.G.S 

Mining porn Mineralogy ooo « Prof. J. P. O’Retrtiy, C.E. ,M.R.LA. 
{ Prof. ‘TI. Jounson, D. Sc., F.LS. 

BORG we eee wee mee oe ome of (Dean of Faculty for the Session.) 
( Prof. A. C. Havpon, M.A., F.Z.5, 


M.R.I.A. 


The Courses of Chemistry, Physics, Botany, and Zoology are recognized 
by the Royal University of Ireland, and Certificates of Attendance are 
granted to Medical and other Students attending the Courses, and the 
Chemical, Practical, Botanical, and Zoological Laboratories. 

Programmes may be obtained on application at the College; or by letter 
addressed to ‘* The Secretary, Roya! College of Science, Stephen’s Green. 
Dublin.” 

The First Term of the Session will commence on MONDAY, OCTOBER 
5, 1891. 

Note.—/ntending Associate Students will be required to pass ™ 
Entrance Examination in Elementary Mathematics and Elementary 
Practical Geometry, as indicated on p. 5 of Programme, copies of which 
may be had on application from the Secretary. 


Prof. J. P. O"REILLY, Secretary. 
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UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1891-92 will open on SEPTEMBER 29. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


| cmon: A. Gray, M.A. 
******* 1 Demonstrator, D. M. Lewis, M.A. 


, Professor, J. J. Doppiz, M.A., D.Sc. 
CHEMISTRY ... { Demonstrator, G. MacGowan, Ph.D. (Leipzig). 


BIOLOGY ....0+008 Professor, R. W. Puitiirs, M.A., B.Sc. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
ring for University and other Examinations. Two Years of the Three 
fears’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry, Botany, 
and Zoology are recognized by the Universities of Edinburgh and Glasgow 
as qualifying for the Medical Degrees of those Universities. One Annus 
Medicus may be taken at this College. 
The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. : 
In the Physical Department a Steam-Engine and Dynam»-Electric 
Machinery, &c., have been provided for the Teaching of Electrical Engineering. 
A Special Course has been arranged in this subject. 


PHYSICS 


Laboratory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 


to the REGISTRAR, 
W. CADWALADR DAVIES. 
Bangor, July 1, 1891. 





THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The DIPLOMA OF THE COLLEGE is granted in the following De- 
partments of ENGINEERING and other Branches of AppLiep and GENERAL 
Science :— 

Civil Engineering. | 
Mechanical Engineering. } 
Naval Architecture. 

Electrical Engineering. 
Architecture. 


Chemical Engineering. 
Metallurgy. 

Mining Engineering. 
Agriculture. 

| Chemistry. 
Mathematics and Physics. 

Special Courses of Study, extending over three academical years, have 
been arranged in each of the above Departments. 

Students may enrol in any of the separate Courses of Lectures, or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

The Lasoratortigs for Practical Instruction in Pxysics, CHEMtIsTRY, 


| 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


COUNTY OF MONMOUTH. 


The Council of the University College of South Wales and Monmouth 
shire is prepared to appoint the following Members of a Staff of Travelling 
Teachers in Technical Subjects for the County of Monmouth :— 


A LECTURER in CHEMISTRY and METALLURGY. 
A LECTURER in GEOLOGY and MINING. 


_The Stipend of each Lecturer will be £200 per annum, together with 
Travelling Expenses. 





_ Applications, together with Testimonials and References, should be sent 


TecunicaL CHEMISTRY, METALLURGY, and ELECTRICAL ENGINEERING, | 


and the EnGinEERING Worksuop are liberally equipped with the most 
approved Apparatus. 
SESSION 1891-92 COMMENCES ON MONDAY, OCTOBER s. 
For Calendar (price 1s. 3¢. by Post), containing Detailed Syllabus of each 
Course, Particulars of Fees, Scholarships, &c., apply to 


JOHN YOUNG, M.A., B.Sc., Secretary. 
38 Bath Street, Glasgow. _ roa bad 
UNIVERSITY COLLEGE, 
NOTTINGHAM, 


ENGINEERING DEPARTMENT. 
Professor, WILLIAM ROBINSON, M.E., Assoc. M. Inst.C. E., 

Session 1891-92 begins on MONDAY, OCTOBER s. 

Courses of Technical Instruction extending over three years are ar- 
ranged for boys who have just left school and intend to take up Electrical, 
Mechanical, or Civil Engineering. ‘These include Drawing Office, Labora- 
tory and Workshop Practice, and Classes in Engineering, Mathematics, 
Physics, Chemistry, and Metallurgy. 

The Mechanical Workshops are completely equipped with tools both in 
wood and iron, also forge and foundry. Instructors give special attention to 
Students in the various branches of Mechanical Engineering. Special 
facilities are offered to Students in Electrical Engineering—Electrical 
Laboratories including New Dynamo Room with Phoenix Dynamo, driven 
by Atkinson Cycle Gas-Engine, and specially fitted for Experimental Pur- 
poses. Technical Instruction in Electric and Magnetic Measurements, 
Dynamo-testing, &c., and Students take charge of Brush-Lighting Dynamo, 
trim Arc Lamps, &c., &c. 

Several Scholarships and Exhibitions are offered. 

For Prospectus and Fees (which are exceptionally low) apply to the 

SECRETARY. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The DEPARTMENTS OF ARTS, SCIENCE, AND ENGINEER. | 
ING, and the NORMAL DEPARTMENTS FOR INTERMEDIATE 
AND ELEMENTARY TEACHERS, will open on MONDAY, OCTO- 
BER 5, 1891. The Lectures and Classes are open to Men and Women. } 

For Prospectus, and information concerning Scholarships, &c., apply to 

se IVOR JAMES, Registrar. 

University College, Cardiff, August 11, 1891. 








in not later than SATURDAY, SEPTEMBER 10, 1891, to the under- 
signed, from whom further information in regard to the duties of the Staff 


may be obtained. 
‘ IVOR JONES, Registrar. 
Cardiff, August 28, 1891. 


HARRIS INSTITUTE, PRESTON. 


The Council of the Harris Institute require the services of a PROFESSOR 
of CHEMISTRY, who could give instruction in Theo., Practical, and Agri- 
cultural Chemistry ; conduct Classes open to Teachers from Elementary 
Schools, &c., to qualify them to teach Agriculture within the conditions of 
the Science and Art and Education Departments. He will also be required 
to act as Agricultural and Industrial Analyst Salary, £280 per annum, 
with half fees charged for Analyst ; the Council guaranteeing him £300 per 
annum. 

A LECTURER is also required, who has had practical experience in 
Agriculture. He will have to assist at the Central Institute, underthe Pro- 
fessor, give Lectures at different centres on matters of useful information to 
Farmers, Farm Labourers, and to persons interested in Agriculture and 
Horticulture. Salary, £200 per annum. 

Candidates will be required to devo e the whole of their time to the duties 
of their office. 

Applications, with Testimonials stating Qualifications, Age, &c., to be 
forwarded to the undersigned on or before OCTOBER 1 next. 


T. R. JOLLY, Secretary. 


MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


Headmaster : J. WERTHEIMER, B.Sc., B.A., F.LC., F.C.S. 


LECTURERS: 
Engineering. . . . . - J. MUNRO,M.1.Mech.E. | 
jw. WILSON, M.A, (late Assistant Professor 
Applied Physics. . . . \ of Physics in the Heriot Watt College, Edin- 
burgh. 
j The HEADMASTER. 
Chemistry and Metallurgy { J. LEICESTER. Ph.D., F.C.S. 
\ J. B. TINGLE, Ph.D., F.C.S. 


with 35 other Lecturers, Demonstrators, and skilled artisans. 





Complete Courses in Mechanical or Electrical Engineering, Chemistry, 
Assaying, and Metallurgy, including use of Chemical, Physical, and Metal- 
lurgical Laboratories, Metal Workshop, &c. £10 ros. a year. 

Special Courses for Matriculation and B.Sc. Examinations of London 
University. 

Prospectus (Price 2¢.) on application to the Merchants’ Hall, Bristol. 





THE COMMITTEE OF THE CHESTER 


School of Science and Art invite Applications for the Post of SCIENCE 
MASTER. 

The Duties attached to the Post will be, in general: (1) to teach such 
subjects as the Committee, after consideration of the Master's qualifications, 
may decide upon ; (2) to undertake the formation and organization of such 
Classes in Science and Technical Subjects as the Committee may require. 

He will be required to devote his whole working time to the duties of his 
office. 

The Salary will be £150 per Annum, with a Share in the Grants arising 
from the subjects taught by himself personally. ‘ 

Applications, with Copies of Testimonials, to be sent in to the Secretary 
Mr. G. R. Grirritx, Grosvenor Museum, Chester, on or before OCTU- 
BER «t. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8and9 YORK PLACE, BAKER STREET, W. 
The SESSION in the COLLEGE and ART SCHOOL begins on 
THURSDAY, OCTOBER 1, 1891. Students are requested to enter their 


names on that day. 
All inquiries to be made of 


LUCY Jj. RUSSELL, Honorary Secretary. 





BEDFORD COLLEGE RESIDENCE. 
8 and 9 YORK PLACE, BAKER STREET, w. 
} iculars ly t 
For particulars apply to MARY ASHDOWN, Lady Superintendent. 
—- 
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UNIVERSITY COLLEGE OF WALES | 


(ABERYSTWYTHR). 


The Council of the College invite applications for the Chair of PHYS'CS 
vacated by Prof. D. E. Tongs on his appointment as Director of Technical 
Instruction for Staffordshire. Commencing Salary, £20. 

Particulars may be obtained of the Principal at Aberystwyth. 

Applications, together with Testimonials, should be forwarded to the Hon. 
SECRETARY, 27 Chancery Lane, London, W.C., on or before OCTOBER 6 

The Professor will be required to c »mmence work immediately. 


STAFFORDSHIRE COUNTY COUNCIL. 
TECHNICAL INSTRUCTION. 


for the Appointment of LECTURERS and TRAVELLING INSTRUC- 
TORS in the Principles of AGRICULTURE and MINING and other 
branches of Applied Science. 

For further particulars apply to the Direct: 
mittee, County Council Offices, Stafford. 


[SEPTEMBER 17, 1891 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1891-92, will commence on THURSDAY’ 


| OCTOBER x, when an Introductory Address will be delivered by Dr 


»R, Technica! Instruction Com- | 


EXPERIMENTAL PHYSICS (and Applied | 


Mathematics), CHEMISTRY (with Agricultural Chemistry).— 
Teachers required by the Bridgwater and Taunton Schools of Science 
and Art conjointly. 
ment Grant 
Testimonials, to be sent. on or before SEPTEMBER 28, to Mr. VERE 
Hare, Hon. Sec., School of Science and Art, Taunton, from whom 
further Particulars may be obtained. 


THE OSWESTRY SCHOOL OF ART 


COMMITTEE require the services 
and ART TEACHER. 


f an ADVANCED SCIENCE 


Salary, £150 per Annum, with part of the Govern- | 
Applications, with Ref-rences and not more than Five | 


Applications, stating Age, Qualifications, and Salary required, to be fcr- | 


warded to 
E. BREMNER SMITH, 
Oswestry. 


THE YORKSHIRE COLLEGE, LEEDS. 
Applications are invited for Temporary , DEMONSTRAT( YRSHIP in 


BOTANY (October 1891 to April 1892). Fee, £75.—Address, SECRETARY 
of the College. 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S,E. 


The WINTER SESSION of 1891-92 will open on THURSDAY, 
OCTOBER i, when the Prizes will be distributed at 3 p.m. by Sir 
G. M. HUMPHRY, M.D., LL.D., F_R.S. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on September 26, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures orto Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. Gzorce Renp.e. 

G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. | 


The WINTER SESSION begins on THURSDAY, OCTOBER tr. 

The Hospital contains 695 Beds, of which s00 are in constant occupation. 
Special Classes are held for the M.B. Camb. and Lond., the F.R.C.S. Eng., 
and other Higher Examinations. 

APPOINTMENTS. — All Hospital Appointments are made in accord- 
ance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS in September 1891.—Two Open 
Sch olarships in Arts, one of the Value of roo Guineas, open to Candidates 
under 20 Years of Age ; and one of so Guineas, open to Candidates under 2; 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 


Age. 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £450. 

DENTAL SCHOOL.—A Dental School attached to the Hospital affords 
to Students all the instruction required for a Licence in Dental Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. ‘There is in it a large 
Dining Hall, with Reading Rooms, Library, and Gymnasium for the use of 
the Srupents’ Crus. 

For Prospectus and further in 

E 


Guy’s Hospital, London, S 





tion apply to the Dean, Dr. Perry, 


WM. DUNCAN, F.R.C.S 

Two ENTRANCE SCHOLARSHIPS (value £100 and £60) will be open for 
competition on September 29 and 30. 

The School Buildings have been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room. 

Besides Scholarships and Prizes, there are annually E1gHTEEN Resipent 
Hospital Appointments open to Students. , 

The Composition Fee for the whole Medical Curriculum is roo Guineas 
Special provision is made for Dental Students and for Candidates for the Pre- 


i , . : ; - bias | liminary Scientific (M.B.) Examination. 
The Technical Instruction Committee are prepared to receive Applications | 


The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students. 
Prospectuses and all particulars may be obtained from the Resident 
Medical Officer at the Hospital, or from 
A. PEARCE GOULD, Dean 


MANCHESTER TECHNICAL SCHOOL. 
DEPARTMENT OF PHYSICS AND ELECTRICAL 
ENGINEERING (Whitworth Street Branch). 

Session 1891-32 commences SEP! EMBER 15. For all Details apply t 

J. H. REYNOLDS, Secretary. 


Crown 8vo, Cloth Extra, 6s 


FREELAND: A Social Anticipation. By 
Dr. THEODOR HERTZKA. Translated by ARTHUR RANSOM. 


** Dr. Theodor Hertzka is an author who deserves to be widely known. A 
journalist and economist by special profession, he now appears before the 
European public as the author of one of these ideal reconstructions, or 
rather evolutions, of society, which form so characteristic a feature in con- 
temporary literary effort. ‘Freeland: A Social Anticipation,’ is the title 
his story, the scene of which is laid in one of those enchantingly bear 


regions of Inner Africa with which modern explorers have made us all 


familiar. ‘ Freeland’ was first published in Vienna about eighteen months 
ago, and is now translated into English by Mr. Arthur Ransom. Dr. 
Hertzka is not, like most of those who have essayed this kind of imaginative 
literature, a mere spinner of ingenious fancies. As an economist and thinker 
of wide acquirements ard great natural power, he enjoys a Continenta 
reputation. He has scientific reasuns for the inspiring faith that is in him, 
and he sets them forth in his preface to ‘ Freeland’ with a fullness of detail 
to which it is impossible for us to do justice in a brief note "—Zcho. 


Crown 8vo, Cloth Extra, 2s. 6d. 


LESSONS IN ART. By Hume Nisser. With 
22 Illustrations. 
‘*A readable little volume. . . . The author has endear-"~ ad om write 


out some of the strictly necessary rules and laws of drawing and painting for 
the use of students, so that they may be able to work at home, and spare 
their masters a number of questions if they are at art schools. The book 
deals with drawing and painting in water and oil-colour, and concludes with 
* Hints on General Art.’ . . . Art students will, no doubt, find the little 
work helpful, and the general reader may dip into it with pleasure.” —Pail 
Mall Gazette. 





Crown 8vo, Cloth Extra, 3s. 64. 


GLIMPSES OF NATURE. By Dr. ANDREW 
WILSON, F.R.S.E. 
‘The volume may be of considerable value, for on all the groups of facts 
in which Dr. Wilson is interested, he is able to discourse brightly and 
pleasantly, and many of his short papers are well calculated to excite im 


the minds of intelligent readers a desire for more ample knowledge."— 
Nature. 


London : CHATTO & WINDUS, 214 Piccadilly, W. 
By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College. 
Just Published. A 
SLIGHT AILMENTS: and on Treating Disease. Pp. 350. 


ard Ed. ss. : 
OUR MORALITY AND THE MORAL QUESTION. 23. 64. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 
HOW TO WORK WITH THE MICROSCOPE, _ 10 
Plates. 2rs. (Harrison.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. 215. 
BIOPLASM: Introduction to Medicine and Physiology. 6s. 6¢. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6¢ 


London: J. & A. CHURCHILL. 
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ON THE “MODIFICATION IN. OF ORGANISMS. 
By DAVID SYME. 


‘Wonderfully does the interest of this book gain on you 
to aclose, you almost dread the dénouement, half guessi 
1 ubting whether you have not hoped too muc he 
yut of a severely scientific treatise on the theme indic ated in Mr. 
ney though, if one may paraphrase a well-known definition of 


till, as it draws 












nce, the science is penetrated by ethical feeling. /a it indignat. 0 

: amoral dislike of the theory of natural selection has i inspired the 
riticism of Darwin here presented.” — 4 nti-Jacobin. 

‘A vigorous criticism, not so much of Darwinism in ger neral, as of some 





sof Darwin’s writings and reas onings. Mr. Syme is strong in dia- 
, and powerfully sustains his thesis that Darwin has in some respects 
tated his case and misinterpreted the phenomena to which he appeals. 


** No earnest student of modern biological speculation can afford to neglect 
the strictures of this acute critic, who, in a field where he is, perhaps, some- 
thing more of an amateur than in others in which he has distinguished him- 
self, displays the same grasp of the subject with which most of us are 
familiar in his * Outlines of an Industrial Science, and that even more 

markable volume on * Representative Government in England.’’ daily 
CArronicieé. 








"In these days, when Darwinism holds the field, and any opposition to 

ris view is set down as a ‘biological revolt,’ it is refreshing z to read so firm 
a mr clear and strong a criticism of Darwin and his writings as we find in 
this little book.”"—A derdeen Free Press. 

“ None of the burning questions on this subject are left untouched by the 
author, David Syme, and all that is touched is handled with knowledge and 
temper. The satisfaction which Mr. Syme’s former works have evoked 
will certainly not be diminished by the present treatise.” 
Examiner and Times, 


— Manchester 
Price 5s. 


KEGAN PAUL, TRENCH, & TRUBNER, 
GEORGE ROBERTSON, Melbourne. 


London 


Now Ready, Second and Cheaper Edition, Illustrated, 6s. 
OTHER SUNS THAN OURS, 
A SERIES OF ESSAYS ON SUNS— 
OLD, YOUNG, AND DEAD, 
And other Science Gleanings. 

BY 
RICHARD A. PROCTOR, 

Author of ‘‘ Other Worlds than Ours,” &c. 

W. H. ALLEN & CO., 


London : Ltp., 13 Waterloo Place. 


his Day is published a Newand Enlarged Edition, with many Improve- 
ments and numerous Additional Illustrations, 8vo, Cloth, 940 Pages, 
£2 2s., Vol. I. (Sulphuric Acid) of 


THE MANUFACTURE OF SULPHURIC 
ACID AND ALKALI, with the Collateral Branches. By GEORGE 
LUNGB, Ph.D., Professor of Technical Chemistry at the Federal 
Polytechnic School, Zurich, formerly Manager of the Tyne Alkali 
Works, South Shields. 

Vol. II. Soda (the Lebloc Process), £1 16s., Vol. III. Bleaching Powder, 
Chlorate of Potash, &ce., £1 4s., are still on Sale, and will not be reprinted 
for some time. 
GURNEY & JACKSON, 1 Paternoster Row 

(Successors to Mr. Van Voorst). 





This Day, Crown 8vo, Cloth, with Illustrations, 15. 6. 


AN INTRODUCTION TO THE STUDY 
OF FLOWERLESS PL ANTS, their Structure, and Classification. 

By ALFRED W. BENNETT, M.A., B.Sc. (Lond.), V PI »S., &e. 
Rep rinted, with Additions and Alteratio ns, fr ym the Fourth Edition of 
Hen ifrey’s Elementary Course of Botany.” 


GURNEY & JACKSON, x Paternoster Row 
(Mr. Van Voorst’s Successors). 


Just Published, 8vo, Cloth, 


THE ELECTROM AGNET 


ND 


ELECTROMAGNETIC MECHANISM. 
by SILVANUS P. THOMPSON, D.Sc., 


Principal 


B.A., F.R.S. 


» and Professor of Physics i in, the City and Guilds of London 
Technical College, Finsbury). 


London: E. & F. N. SP YN, 125 Strand. 
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“ON SALE. BY MACMILLAN AND BOWES, 


CAMBRIDGE. 
THE MATHEMATICAL MONTHLY. Edited by J. 


D. RUNKLE. Complete in 3 vols. Cambridge, Mass., 1859-61. 38s. 
This journal, now scarce, was discontinued at the time of the American 
Civil War. Contains contributions by P. E. Chase, G. B. Bond, Prof. 
Pierce, W. D. Henkle, Elias Loomis, S. Newcomb, A. Cayley. J. E. 
Oliver, T, H. Safford, W. Watson, E. B. Elliott, Chauncey Wright, W. 
Chauvenet, W. Ferrel, Matthew Collins, C. H. Davis, and others. 


CAMBRIDGE MATHEMATICAL JOURNAL. 
Edited by D. F. GREGORY and R. LESLIE ELLIS. 4 vols, 
1839-45 8 8s. 


CAMBRIDGE AND DUBLIN AS EA TIOAS 
JOURNAL. Edited by Sir pa M. THOMSON and N 
FERRERS. ogvols. 1846-54. £11 115. 

CLAPIN, A. C.—Optical inediliene. 8vo. 1850. 35. 

A systematic collection of examples elucidating the various theorems of 
Geometrical Optics —Illumination, Direct and Oblique Reflection and Re- 
| fraction, Prisms, Lenses, Aberration, Dispersion of Light, Images and 
Vision, Telescopes, Rainbow, &c. 


DE MORGAN, A.—The Book of Almanacs, with an Index 


of Reference, by ‘which the Almanac may be found for every year, from 
any Epoch, up to a.p. 2000, &c. 2ndedit. Cloth. 1871. 6s 
| EARNSHAW, S. "The Doctrine of Germs, or the Integra- 


tion of certain Partial Differential Equations which occur in Mathe- 
matical Physics. 8vo. 1881. 3s 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 
Just Published: Price 2s. 6d., Post Free. 


BIBLIOTHECA BOTANICA. Important Works on 
Botany: Offered for Sale by William Wesley & 


Son. 200 Pages, about 5000 Works, évo, Cloth. 
Contents: Part 1, Geographical Botany. Part 2, Phanerogamia. Part 3, 
Cryptogamia. Part 4, Economic Botany. Supplement of Purchases at the 


Shirley Hibberd Sale. 
Just Published: Price 6d., Post Free. 
No. 110, Natural History and Scientific Book Circular, 
48 Pages, 1174 Works. 


ConTEnTs : Geology : Part t, General Works—Glaciers—Volcanoes—An- 
cient Works—Geology of Great Britain and Ireland—Geology of Europe 
—Geology of Asia, Africa, America, Australasia—Geological Transactions. 


W. WESLEY & SON, 28 ESSEX STREET, STRAND. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





NO BELLADONNA NEEDED 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 
MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 7s. 6d. 

Morning Post :—“* Is bad sight on the increase ? 

Fournet with much common sense.” 


Homeopathic Review :—“ If you need to see better, yet shrink from 
glasses, read A. Fournet’s * Philosophy of Sight.’ 


(15 Stamps, from the Author.) * 


* is answered by A 








elvili 


' NATURE 





[SEPTEMBER 17, 1891 





ao) STANLEY [tag 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mezpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 
Manufacturing Electricians. 
SpeciauitTies.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 


efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, S1xTH EpITIon, 
Post Frek, 6d. 





Science Teachers, Wimshurst Machines of highest | 





TO CONSTRUCTORS.—The Splendid 30- 
| inch DIVIDED CIRCLE made for the late R. C. CarrINGTON, Esq,, 
F.R.S., by Sims. The Divisions are on Gold. Also the Four READ. 
ING MICROSCOPE MICROMETERS for the same, reading easily 
to 4” or }’. For Sale or Part Exchange, Price £50. 
| N.B.—Though readable throughout, the gold bend is in parts somewhat 
scratched. May be seen at A. & C. DAWSON’S, 3 Ludgate Circus 
Buildings, E.C. 


NEWTON'S ELECTRIC LANTERNS, 


Single, Double, and Triple, as made for the Royal Institution of Great Britain, 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 
NEWTON’S NEW PATENT TRIPLE ROTATING 

ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection” says of this Lantern :—*‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The Author of ‘‘ The Book of the Lantern” says :—‘*The most complete 
and perfect projection apparatus ever devised.”” 


ELECTRIC MICROSCOPES FOR PROJECTION. 


OPTICAL LANTERNS 
Of the Highest Quality for Oil and Limelight. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, PHYSICAL GEOGRAPHY, BACILLI, &c. 


Illustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 





SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION 


Catalogue, 144 pages, 6d. 


NEWTON & CO., 


Manufacturing Opticians to the Queen and the Government, 
By Spectat APPOINTMENT 
To the Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON. 














SIR WILLIAM THOMSON'S PATENT INDESTRUCTIBLE WATER TAPS 


HESE TAPS have been opened and closed under water pressure for the 

equivalent of more than 50 years (30 times a day) without any deteriora- 

tion. The ordinary rubber, fibre, or leather washer valve, and the packing or 

washer around the spindle, are entirely dispensed with. 
tightness is nevertheless atta ined. 

By the invention of this indestructible water tap Sir William Thomson, D.C.L., 


Perfect water- 





LL.D., President of the Royal Society, &c., the author of many other useful 
inventions, has effected what previous inventors have unsuccessfully attempted. 
By an ingenious device the metallic valve and its seat retain their burnished 
condition for an indefinite period. The taps are made of the best metal 
throughout, and are equally suitable for boiling and cold water, are tested to 
300 lbs. per square inch before leaving the works, and are sold at a lower 
price than equal qualities of ordinary firms by the 


PALATINE ENGINEERING CO., LTD., 10 Blackstock St., Liverpool, 
SOLE LICENSEES. 


Descriptive Pamphlets and Prices on application. 
ft 























PERKEN, SON & RAYMENT, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 
Of every description. 


PHOTOGRAPHIC OUTFITS. | 


ESTABLISHED 3850. 99 HATTON GARDEY, 


CaTaLocuE Fr 
Discount for the Trade London, E.C. 


and Profession. 


“OPTIMUS ” “ OPTIMUS ” 





Superior Long Focus Camera, : 
Dark Slide, Rapid ectiener Lens, Instantaneous SCOUT. } SCORER. = 
Shutter, Tripod and Waterproof Case Complete. Small Size : 
7 Medium Size. a > euithe i 
& Clear Definition. ear De n. 3 
mee | yt 8 Good Field. Large Field, ‘ 
Adjusting 6} by 4%, Magnifying 64 Magnifying 25 Se 
Camera £5 10s th = 
for times. mes. BS 
Plates | 
4¢ by 31, } For Plates 70s. | 30s. 
oa 6h by @, For Definition and Magnifying Power we invite intending Purchasers to test our 
£8. Field Glasses against any in the World. 
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TO GEOLOGISTS AND DEALERS IN 
FOSSILS AND MINERALS. 


FOR SALE.—The Valuable Collection of Fossils, Rocks, and Minerals 
brought together by the late Dr. GeorGe Deane, F.G.S., of Birmingham. | 


The Sale is undertaken for the family by the undersigned, who will furnish 
particulars, and can arrange for intending purchasers to see the collection. 
— Address, Dr. Co. CALLAway, Wellington, Salop 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS, 


Beautiful Coloured Crystal of Ruby, Burmah, very fine Emeralds on the 
Matrix, Pink Garnets, Hyalite, San Luis Potosi, finely crystallized Azurite 
rare form of Rhodocroisite, fine New Zealand Jade Meri-Meri. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Specimens recently added to Stock include examples of the rare 
Czsium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, 
U.S.A. ; fine sections of Siphonia in Flint; Fossils and Sedimentary and 











Igneous Rocks from the Llandovery, Caradoc, Llandeilo, Wenlock, and | 


Upper Lingula Beds near Builth, Church Stretton, and Aymestry ; Trilobites 
and Acrocystella from the Shineton Shales ; Foraminifera and other Fossils 
from the Thanet Sands, near Ramsgate; a selection of Ornamental Shells 
and Malayan Butterflies; and Micro-sections of ‘‘ Flaser-Gabbro”’ from 
Scotland and Germany, of Diamantiferous ‘‘ Blue Ground ”’ from Kimberley, 


and of Chert with Organisms. A varied assortment of Microscopical Glass | 


Slips and Covers always on hand. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 


COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


{t writes almost instantly full black. 

Does not corrode Steel Pens. 

{s cleanly to use,and not liable to Blot. 

Can be obtained in London, through Messrs. BARrcLay & Sons, Farring- 

don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 








Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





BEWLEY & DRAPER (Limited), Dublin. 


WIMS 


Works in any 


NEW 
CHEAP 





NATURE 


clix 


| THE AGRICULTURAL COLLEGE, 


| ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Pr tion 

| for the Colonies. Students gained the First, Third, and Fourth Scholar- 

| ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


| MICRO-PETROLOGY. 


| 





Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Fdinburgh; Dolerite with Porphyritic 
| = ow Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
| Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
| vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. od. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGues Post FREE. 


‘THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


‘TO GEOLOGICAL, &c., STUDENTS. 


| JAMES R. GREGORY can now supply Special Sets of Microscopic 
| Slides and Sections to illustrate Physiography and Geology, prepared 
| expressly for him in the best manner. 
Series A contains 6 Slides (Physiography) in Case, 6s. 6d.; Post, 2d. 

B 12 Slides ditto) = 1zs.6d.; ,, 34. 





” ” 


- -— ws 12 Slides, Typ. Ign. Rocks ,, 18s. Post free. 

» Bw 12 Slides, Sedim. and Metam. Rocks, in Case, 18s, 
Post free. 

ao & w- 36 Slides, Typical Rock Sections, in Polished Wood 


Case, £2 12s. 6d. Post free. 
Lists of Contents of these Sets Free on application. 


All Sections in General Lists of Rock Sections. Several Hundred Varieties, 
many rare and interesting. REpvuceD to lg, 6d. Eacu. 


Collections, Specimens, Apparatus, &c., as usual. 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, W. 





| 

| Excellent Copies of the actual, natural Handwriting, also 

| of Drawings, Music, even of elaborate Sketches, Pro- 
eo. Pians (up to Double-Elephant size), Shorthand, and 

'ype-Writing, are easily, quickly, and cheaply produced by the 


AUTOGOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
| : AN 
ERAN ASO ap) INFALLIBLE 

bac REMEDY 

For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


HURST MACHINE. 
Weather. Best made, Studded Plates. 
WITH 15-iNCH PLATES, £410 0 


17 ” ” 5 10 ° 
a ee 610 0 


POLARIZING PRISM. 
SCHOOL APPARATUS 








Approved by Science and Art Department. 


HARVEY @& PEAE, 


56 CHARING CROSS ROAD, W.C. 
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“HYGIENIC” 


WOOLLEN SYSTEM OF UNDERWEAR. 
FOR LADIES, GENTLEMEN, AND CHILDREN. 
Samples and Illustrated Catalogues containing full particulars, sent on receipt of inquiry, post free. 
As Manufactured and Exhibited by us at the INTERNATIONAL EXHIBITION, GLASG)W. 
The spontaneous and hearty testimony borne by the medical faculty to the merits of our makes of Underwear is without 
doubt a most gratifying confirmation of the claims we have advanced in its favour. 
Excerpts from Press opinions. 
‘*We find special merit in the Forsyth under- 
garments. These embrace every article almost that 


a lady, gentleman, or child may wear, and are 
error made and neatly finished.” —7he Queen 


Excerpts from Customers Letters. 





“*T have now found the right material in your 
‘Hygienic.’ It cannot be surpassed.” 

‘The samples from this firm are eminently satis- 
tiie The elastic woven vests give great choice 
of thickness: the very thin ones might be worn 
without any »mfort in the hottest summer, while 
th: thicker varieties afford ample protection against 
cold, and yet retain a smoothness of texture which 
prevents any irritating friction, and, from the un- 


‘The ‘Hygienic’ underwear has given great 
oitianiod and has mot shrunk in the least.” 








**For comfort, style, and durability of wear, the 
‘ Hygienic’ garments are the best I ever had.” 





shrinkable nature of the material, will be found far ‘*The children’s ‘ Hygienic’ combinations give 
more useful for underwear than most ordinz great satisfaction, and have worn well.”’ 

flannels. They are very gratifying examples of 

home manufacture.”—Lancet. ‘I have very much pleasure in testifying to the 


‘‘Forsyth’s hygienic underwear for adults and pe N of your ‘ Hygienic’ underwear.” 

hildren of both sexes are splendid for comfort, 
warmth, and wear. Heads of hi nuseholds will do 
well to send (to Glasgow) for samp! es of these goods 


and judge for themselves."— 7he Lady. 


‘Tam much pleased with the ‘ Hygienic’ under- 
wear, and feel great comfort in their wear. 
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Crossley's New High Speed Eng 
for Electric Lighting. Can be used for 


other purposes when not so engaged. 
CROSSLEY BROS, Ltd 
Openshaw, Manchester. 


CROSSLEY'S| = 





Printed 


[o|GAS-ENGIN EB. 
> 2.MAN TO 200 HELP. 
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A WEEKLY 


[ILLUSTRATED JOURNAL OF 


SCIENCE 


** To the solid ground 


Of Nature trusts the mind which builds for aye. 


No. 1143, VOL. 44.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 


THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ET¢ 
By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, ANI 


THE SCIENCE AND ART DEPARTMENT, 
MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, é&c. 
CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WriGHT. 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


_NEWTON & CO., 3 FLEET STREET, LONDON. 





LEACH’S PATENT 
LANTERN ~~~ 





The most Perfect Instrument for the purpose for which it is 
intended. Price, with fine adjustment, £9. 


See Pamphlet Catalogue. 
ww. I. CHADW ICE, 
2ST. MARY’S STREET, MANCHESTER. 


THURSDAY, SEPTEMBER 24, 


16 RED LION STREET, 


| NEW PATTERN BALLISTIC = 


Second | 





” 


— WORDSWORTH. 


1891. [PRICE 15 CENTS. 


[All Rights are Reserved. 


NALDER BROS. & CO., 









CLERKENWELL, LONDON, £.C. 
TELEPHONE No. 6770. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON. 


GALVANOMETER. 





Resistance 10,000 Ohms. 


Prices 
and full 
particulars 


on 





application. 











Aneroid Barometer with Altitude Scale, C mpass with Pa and 
Thermometer for Air Temperatures (or a Clinical Therm be 
substituted) 

PRICE 5 to 8 Guineas. 

ILtusTRATED Price Lists rostep FREE To ALL Parts rune Wo 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 
Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


Negretti & Zambra’s Illustrated Catalogue, r200 Engravings. Pric re $s. 6a 
Telephone No. 6583 Telegraphic Address : ‘* Negretti, London, 
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UNIVERSITY MATRICULATION B.A. 
AND B.Sc. EXAMINATIONS. 


at King’s College (Strand), London, 
1 to prepare for these Examinations and for Ger 


The Evening Classe 
et House, area 
and Commercial E 


Apply for Pros} 





he SECRETARY, 


J. W. CUNNINGHAM. 


INTERMEDIATE B.Sc. & PRELIM. SCI. 





(Lond n) EXAMS.—Evening Classes for the above are held at King’s 
( >, Strand, W.C., from October to Ju For Particulars, pom 
INGHAM, Esq , at the ¢ Classe mence 





OCTOBER 


NATURAL HISTORY MUSEUM, 
CROMWELL ROAD, LONDON, S.W. 


SWINEY LECTURES ON GEOLOGY nnection with the Britis 
Museun 








Prof. H ALLEYNI NICHOLSON, M.D., D.S 5. = 
( irse of I we ectures on he Great Agen’ f g 
M INDAYS, WEDNESD AYS, and FRIDAYS. at p.m 
ICTOBER and ling *TOBER Admission t 
Sylla y be obtaine t the Museu 
I r of the Trustees) 
W. H. FLOWER, Director 


UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 


Prof. W. F. } Wi LD IN, M A., F.R.S.. w ‘ nsuing 
Session a ( : Le th DEC APOD ri Rl ST! AC E A. in nd 
ally for Se > Seales ho int ginal i vestigations in 
Z gy. The Lectures will be given t wer mmmencing SATUR 
DAY, OCTOBER 17, at1 I 
[ al ¢ Z Students prep g 
for t US f U Lon Cc 





MONDAY. OCT 
UNIVERSITY COLLEGE, 
GOWER STREET. 


ECTURES ON EOLO 
By Prof. BONNEY, D.Sc., LL.D., F-R.S 


G ral ¢ rse (60 I » Tuesd Vedne y, I 
gZ g OCTUOBEI En ( ( I M ; 
g g OCTOBER 1 P rat ( t B Sc. (1 jon), Tu 
ay, Wednesday, Thu y, at gi zg OCTOBE! 
I furt Informat apply 
J. M. HORSBURGH, M.A.,, S 


UNIVERSITY COLLEGE, LONDON. 


f the F ty of M edi ine wi OCTOBER 1 
"y ture at 4 p.m y Pr Vit rOR i /RSLEY, M.B., 
\ Surgeon { r Cc g tal 

ati f Entra EK sw SEF 








CHAFER. F.R.S., Dean. 
M. HORSBURGH, M.A., Secretary. 


HARRIS INSTITUTE, PRESTON. 








I Harris Institut " e services of a PROFESSOR 
CHEMISTRY, ‘ ould give instructior ‘in Th , Practical, and A 
mistry nduct Cla I to Teachers from Elementary 
Skeets don aban fy them to tea Agr lrure the jit s of 
ti Department a ‘ ir 
t | Analy er a 
Cc g 4 im 4 C 
5s a € 
Cet I e Pr 
r n ma f fi ont 
r 4 © al 





devore the whole of their time to the duties 


Applic ti yns, with Testimonials stating Qualifications, Age, &c., to be 


yrwarded to the undersigned on or before OCTOBER 1 next. 
R. JOLLY, Secretary. 











| tella repens, 


| Pond-! 


| LIVING SPECIMENS FOR THE 
MICROSCOPE. 


ee ee 
Asplanchnopus myrmeles, Lacinularia socialis, Pluma- 
and other beautiful specimens of 
Ameeba, Hydra, 


Volvox globator, 
Paludicella Ehrenbergi, 
with Drawing and Description. 


ife, 1s. 


Vorticella &c., 


per Tube, 
for Studen 





THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


UNIVERSITY COLLEGE, 
NOTTINGHAM, 


ENGINEERING DEPARTMENT. 
sssor, WILLIAM ROBINSON, M.E., Assoc. M.Inst.C. E., 
a MONDAY, oc TOB ER 5 
rt jing over three years are ar- 
intend to take up Electrical, 
> Drawing Office, Labora- 
gineering Mathe >matics, 








ippe -d with tools both in 
tors give spec ial attention t 
echanical Engineering 

1 Electrical Engineering—I 
oR yom with Phoenix Dynamo, 










I Students 
ing New Dynam 








y Atk Gas-En gi e, and specially fitted fo w Experiment 
I $ ustru n in , lectric and Mag etic Measurem 
D lents take charge of Brush-Lighting Dyn 

Se i Exhibitions are offer 

} ‘ees (wh a exceptionally low) apply to the 
SECRE v 


MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 








H aster: J. WERTHEIMER, B.Sc., B.A., F.LC., F.C.S 
LECTURE 
Engineering. . . . FT. MUNRO, “M.I.Mech 4 
jw ee oe (late As sistant Professor 
Applied Physics. -) €Ph sin the Heriot Watt College n 
The Hl ADMASTER 
( Me y J. LEICESTER. Ph.D., F.C.S 
\ J. B. TINGLE, Ph.D., F.C.S. 
" I r D str and sk artis 
s in Mechan I al Engineering, Chemistry 
gy, inch S f ¢ nical, Phy il, and Metal 
Metal We B) £101 a yea 
for Matriculati u B.Sc. Examina f London 
) application to Merchants’ Hall, Bristol 





TECHNICAL INSTRUCTION ACTS. 
STAFFORDSHIRE COUNTY COUNCIL. 


The re hnica Sta e Cot in 
| “TRAVELU “TURERS in 






Instruction Co 
APPOINT TWO 





MINING one for North and for S ; 
Applicat tbe a npanied by Test t more than Six in 
cast ad sh ld be sent in on or before Or TOB EK 1 next, to the 
CLERK of he vy ¢ t, Staf Lecture must be 
nte uties t 
ageme e for S 1 Mon at a Stiper f 
ir elling expe 
r inf at he I f ‘TECH I 
County C O S ! 
MATT. F. BI pr yr wiped 
Clerk of tl 1 ( 
Sta Se riz 
VICTORIA UNIVERSITY. 
YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 
The Eighteenth Session vg TU! SDAY, OCTOBER ¢€ yx, The 
Class es prepare for Professions. Commerce, and University Deg rees in Arts, 
Science, Medicine the Physic cal, Chemical, Biological, Engineering, 





d Leat ustrie » Lab oratories, and the We aving Sheds, Dye-house 
oa Printing R yoms will be open daily for prac tical work 
The following Prospe whee ses may be had free from the $ 
1. For Regular Day Students. 
2. For Occasional and Evening Students 
3. Classes in Leather Industries. 
4 





Secretary :— 


. Classes in Agriculture. 
. For Medical Students. 
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SEPTEMBER 24, 1891 | 


THE DURHAM COLLEGE OF SCIENCE, 
a io lprenictaabla tcl phifaliinye 

e ( i Jed ve Co llege are prepared to receive Applications for 

ASSIST AN 1 eps RER on NAVAL ARCHITECTURE. Stipend 

‘ as8ist ANT LE TURER on MECHANICAL ENGINEERING 


Stipe Annum. 
ASSISI ANT DI MONSTRATOR of CHEMISTRY. Stipend, £1 





r Annun 
ASSISTANT DEMONSTRATOR of PHYSICS. Stipend, £100 per 
Annu 
Candidates for either of the first two Appointments must! ! - xpert 
I ght . The duties will in all cases commence early in | 
Applications and Testimonials should be sent before OC TOBER rt 
H. F. STOCKDALE, retary. 
THE COMMITTEE OF re CHESTER 
Art invite Applic: s for the Post of SCIENCE 
M ASTI R 
I Duties he Po l wen, Be general: (1 teach 
tsa ( ter co n of the "Master ralific 
1 erta nation and « r 
Classes in § nical Subjects as the Committ 1 2 
H required to devote his whole working time to the duti 
The Salarv w » £150 per Annum, with a Share in the Grants arising 
the s ts taught by himself personally. 
Applicat with Copies of Testimonials, to be sent in to the Secretary 
Mr. G. R. G i, Ge Museum, Chester, on fore OCT L- 
BEI 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWYTH). 








Lhe { College invite appl eonmone tot © Chair of PHYSICS 
f. D. E. Jones on his appointment as Director of Te 
Instruction for Staffordshire. Comme ile Satine. £20>. 
Particu may obtain f the Principal at Aberystwyt 
Appl gether with ‘l'estimonials should e forwarded t H 
5 , Chancery L ane, London, W.C., on or before OCTOBER 
Che Prof t mmence work imm tely 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


l DEPARTMENTS OF ARTS, SCIENCE, AND ENGINEER. 


ING, NORMAL DI PARIMENTS FOR [NTERMEDIATI 
AND ELEMENTARY TEACHERS, will open on MONDAY, ro- 
BER I The Lectures and Classes are be nand Wome 
For I t uid inf ation c acerning Scholar x , apply t 
IVOR JAMES, Registra 
, Cardiff, August 11 z 


STAFFORDSHIRE COUNTY COUNCIL. 
TECHNICAL INSTRUCTION. 


| I Instr Committee are pr 








are it i Apt at : 
for A ntof LECTURERS an AVELLING INSTRU 
TORS i Principk ;RICULTU RE and INING an the 
rar \ Science 
further particulars apply to the Director, Technical Instruction ( 
( ( icil Offices, Staff 
MANCHESTER TECHNICAL SCHOOL. 
ne ( the Manchester Technical School invite Ay ations 
t tf ASSIS'IANT SEC RE I ARY from G n who have 
necte tht Management of a similar Establishment. 
Ap} ith Particulars of Pre vious Engageme nts, Copies of Testi- 
oo 5 »t uddressed in writing to the SECRETARY, 
Ma I al S before OCTOBER 6. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S,E 

The WINTER SESSION of 1891-92 will open on THURSDAY, 
OCTOBER 1, when the Prizes will be distributed at 3 p.m. by Si 
G. M. HUMPHRY, M.D., LL.D., F.R.S 

[WO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas 3 and 
£60 respectively, open to all first- “year St tudents, wil a be offered for com- 
The Examination will be held « epten 28 i2 
and the subjects will be Chemistry an 
3otany, or Zoology, at the opt of Ca: 















Scholarships and Money Pri s of con at the 
Sessionai Examinations, as alsos ev eral M 
Special Classes are held throughout the year rior the Preliminary Scientifi 


and Intermediate M.B. Exami nations of the University of London. 
All Hospital Appointments are open to Students withot 
The Fees may be paid in one sum o 
made separately to Lectures or to Host 
ments are made for Students enterin 1g in 
also for Dental Students and for Qualified Practiti 
A Register of approved Lodgings i is ke =P t by the Medical Secretar y, w 
also has a List of local Medical Practitio ers, C ergymen, and others w 
receive Students int o their houses. 
Prospectuses and all particu lars may be obtained from the Medica 











Secretary, Mr. GeorGce RENDLE. 


G. H. MAKINS, Dea 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 






The WINTER SESSION wil nce on THURSDAY, O 
al es pital in the Kingd 
tients last year, 9Sof ut-pa 





ae zical operations d aily 
_ APPOINTMENTS .—Resident 


Surgeons, &c. 


_ Forty ° ~~ Appoi itr 





1 ony 





ntme ts 
SCHOL RSHIPS AND. PRIZ 


s, Value £75 and £50, and Two 





Sixtec er Scholarships and Pr 
The Mate politan, Metropolitan 
Eastern Railway Stations are close t 
For further Information apply Per 
Mile End. E. MUNRO SCOTT, Wardea 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN) 
YORK PLACE, BAKER STREET, W 





SESSION in the COLLEGI r ART SCHOO! 
THURSDAN OCTOBI R I S t 
LUCY J. RUSSELL, H y Se 


BEDFORD COLLEGE RESIDENCE. 


ind 9 YORK PLACE, BAKER STREET, W 
MARY ASHDOWN, Lady Su; 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc 
Thorough practical and scientific Training in Agriculture. Preparatio 


| for the Colonies. Students gained the First, Third, and Fourth Scholar- 


ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 


} Scaotantings. 1889 ; First in Agriculture Senior Scholarships, 1890 


MANCHESTER TECHNICAL SCHOOL. 


DEPARTMENT OF PHYSICS AND ELECTRICAI 

ENGINEERING (Whitworth Street Branch) 
SEPrEMBER 1s _ For all Details apply t 
J. H. REYNOLDS, Secretary. 


THE USWESTRY sCHOOL OF ARI 
: OM MITTEE require the services of an AUVANCED SCIENCI 
ind ART TEACHER, 

Mi P ry ns, stating Age, Qualifications, and Salary required, to be for 


-)2 commences 


E. BREMNER SMITH, 
THE YORKSHIRE COLLEGE, LEEDS. 


BOTANY ( ure invited for Temporary DEMONSTRATORSHIP in 
Y (October 189: to April 1832). Fee, £75.—Address, SECRETARY 











TO GEOLOGISTS AND DEALERS IN 
FOSSILS nen MINERALS. 





FOR SALE.—The Valuable Collection of Fossils, Rocks, iM 
brought t gether by t ‘ ate De Greorae Dt gE, F.G.S rming 
I'he Sale is undertaken for the family t " signed vi 
particulars, and cau arrange for inter a r c 





—Address, Dr. Cu. CALLAway, Wellingt 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices 
HUGH FULTON, Dealer in Recent Shells, 


89 Futnam Roap, Lonpon, S.W. 
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THE MONIST: 


A QUARTERLY JOURNAL. 
pies, 2s. 6d, Per A 


Contents of the OCTOBER Number [Just Out): 


Single Ci unum, Os. Od. 


1. THE PRESENT PosITION OF LOGICAL THEORY. Prof. 
JOHN DEWEY. 

2 WILL AND REAson. BERNARD BOSANQUET. 

3. ETHNOLOGICAL JURISPRUDENCE. Justice ALBERT H. 
POST 

4. AMERICAN Po.itics. THOMAS B, PRESTON. 

5. ARTIFICIAL SELECTION AND THE MARRIAGE PROBLEM. 
HIRAM M. STANLE’ 

6. THouGHT AND LaNnGuAGE. In Reply to Prof. Max Miiller’s 


Article in the last J/onist. GEORGE J. ROMANES. 

7. THE CONTINUITY OF EvoLurion. Comments on the Con- 
troversy between Prof. Max Miiller and Prof. G. J. Romanes. 
EDITOR. 

8. LITERARY CORRESPONDENCE :—(1) Recent German Psycho- 
pathol »gical Publications. CHRISTIAN UFER. (2) The Intellectual 
Awakening of the Langue d’Oc. TH. STANTON. 


The JULY Number contains : 


Psychology of Conception. James SuLty.—The Right of Evolution. Mown- 
uRE D. Conway.—A Convicted Anarchist’s Reply to Prof. Lombroso. 
MicHaet Scuwas.—The Principle of Welfare. Prof. HaraLpD HorF- 
pING.-—The Criterion of Ethics an bjective Reality. Eprror.—On 
Thought and Language. Prof. Max MU LLER —Literary Correspondence. 
France. Lucien Arrtat.—Pedagogics in Germany. CHRISTIAN 
Urer.—Book Reviews.—Periodicals. 


Vol. I. [Now Ready], Oxford Binding, Price, Post paid, 
135. 8d. 

ts and Specimen Copies of THE OPEN COURT sent 

Sree on application 


Catalogues of B 
THE OPEN COURT PUBLISHING CO. 


Messrs. WATTS & CO., 17 Johnson’s Court, 
Fleet Street, E.C. 


Kirkes’ Handbook of Physiology. 


A HANDBOOK oF PHYSIOLOGY. 
By W. MORRANT BAKER, F.R.C.S., 
Surgeon to St. Bartholomew’s ns peer Examiner in Surgery at the Royal 
Col of Surgeons ; 


Chicago : 
London : 


AND 
VINCENT DORMER HARRIS, M.D. Lond., 
Bartholomew’s Hosnital. 


Demonstrator of Physiology at St. 


JOHN MURRAY, 


PUBLICATIONS OF WEST HENDON HOUSE 
OBSERVATORY, SUNDERLAND. 


By T. W. BACKHOUSE, F.R.A.S. 


Albemarle Street. 


Now Ready, No. I 
THE STRUCTURE OF THE 
SIDEREAL UNIVERSE. 
Price, 2s. net; Post free, 25. 3d. 


HILLS & Co., 


Sunderland. 


Just Published, 8vo, Cloth, 155. 


THE —— AGNET 


ELECTROMAGNETIC MECHANISM. 
By SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S. 
the City and Guilds of London 


(Principal of, and Professor of Physic ‘ 
7 i Coll insbury). 





London: E. & F. N. SPON, 125 Strand. 


NATURE 





| SEPTEMBER be -~ 


In 1 Handsome Volume, Royal 8vo, Price 30s. 
THE INDUSTRIES OF JAPAN. 


| 
| 
| 
| 
| 
| Together with an Account of its Agriculture, Forestry, Mining, Arts, 
| Trade, and Commerce. By Prof. J. J. REIN, University of Bonn, I)lus- 
trated by Woodcuts, Lithographs, and Native Fabrics. 

| 

} 

| 


A theneum.—** By far the best book that has been written on modem 
Japan.” 

BY THE SAME AUTHOR. 

Uniform in Size and Type, Second Edition, Price 25s 


JAPAN. Travels and Researches under- 


taken at the Cost of the Prussian Government. 


With 20 Illustrations and 2 Maps. 


Spectator.— No existing work on Japan can pretend to vie with the 
| present one in the fulness and accuracy with which the physiography, 
| natural history, and topography of the country—subjects which Dr. Rein 
| has made specially his own—are treated, and for a long time to come it must 
| rank as the standard authority in such matters.”” 
| 


WORKS BY SIR J. W. DAWSON, F.R.S. 
Crown &vo, Price 9s , with Map and IIlustrations. 


MODERN SCIENCE IN BIBLE LANDS. 
Spectator.—‘*It forms, as a whole, a guide to geol-gical que stions, and 
the knowledge of primitive man which no student of Bible lands or modern 
science should be without. 
NINTH EDITION, with Illustrations, Price 7s. 6d. 


THE STORY OF THE EARTH & MAN. 


Sp 





ectator.—‘‘ A very able and interesting sketch of geological science.” 


FIFTH EDITION, Crown 2vo, Price 7s. 6. 
THE ORIGIN OF THE WORLD, 


According to Revelation and Science. 


THIRD EDITION, with Illustrations, Price 7s. 6. 


FOSSIL MEN and their Modern Repre- 
sentatives, 
A theneum.—“ It will be especially acceptab’e to those who refuse to 
accept the high a of man’s antiquity which modern science has 
| brought forth, for they will find here their case stated wih much ability, 
| and illustrated by a wealth of material drawn from sources not sufficiently 
| known in this country.” 






London: HODDER & STOUGHTON, 27 Paternoster Row. 


Just Published, 8vo, Price 10s. 6d. 


SOLUTIONS. 


By W. OSTWALD, 


Professor of Chemistry in the University of Leipzig. 


Being the Fourth Book, with some Additions, of the Second 
Edition of Ostwald’s ‘‘ Lehrbuch der Allgemeinen Chemie.” 


Translated by M. M. PATTISON MUIR, 


Fellow of Gonville and Caius College, Cambridge. 


London: LONGMANS, GREEN, & CO. 
NEW PART, JUST OUT. 
THE SCIENTIFIC TRANSACTIONS OF 
THE ROYAL DUBLIN SOCIETY. 
Vol. IV. (Series II.), 9. 


| LUNAR RADIANT HEAT, Me: asured at Birr Castle Observatory 
during the Total Eclipse of January 1888, by OTTO BOEDDIC Ee 
Ph.D. With an Introduction by the E F Rosse, K.P., LL D , F.RS- 
ic., President of the Royal Dublin Soci (Plates LIII. to LV.) 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 


ond 
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THE WORISHOFEN WATER-CURE. | 


Only Authorized English Translation. 


This Day is Published 


MY WATER-CURE. 


As Tested through more than Thirty Years, and Described for 
the Healing of Diseases and the Preservation of Health. 


By SEBASTIAN KNEIPP, 
Parish Priest of Wérishofen (Bavaria). 


With a Portrait and other Illustrations. ‘Translated from the Thirtieth 
German Edition by ‘‘ A. bE F.” Crown 8vo, 5s. 


‘It has been demonstrated beyond all cavil that Father Kneipp has cured 
thousands of patients. His work is written in a simple, and, at the same 
time, charming manner, which cannot fail to impress the reader with its 
earnestness We cordially recommend it to the notice of our readers.” 
Kamit ly Doctor. 
* The extraordinary success which has undeniably attended the pastor's 
treatment of diseases, and has made his name a household word through- 
it Germany arfi Austria, is enough to claim for his book serious 
attention. . ... The book is one that will be read with interest and plea- 
sure, whether it produce conviction or not. It is written in a pleasantly 
frank and naive style.” —Scotsman. 
“8 ather Kneipp, whose name and labours have long been known, has 
carried the water-cure to great perfection. Everything about his method is 
original. . . . Some of his cures are extraordinary. "*— Dai ily News. 


WILLIAM BLACEWOOD & SONS, Edinburgh and London. 


ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE. 


THE MATHEMATICAL MONTHLY. Edited by J. 
D. RUNKLE. Complete in 3 vols. Cambridge, Mass., 1859-61. 38s. 
This journal, now scarce, was discontinued at the time cof the American 





' 


‘iil War. Contains contributions by P. E. Chase, G. B. Bond, Prof. 
sag W. D. Henkle, Elias Loomis, S. Newcomb, A. Cayley. J. E. 
Oliver, T, H. Safford, W. Watson, E. B. Elliott, Chauncey Wright, W. 
Chauvenet, W. Ferrel, Matthew Collins, C. H. Davis, and others. ‘ 
CAMBRIDGE MATHEMATICAL JOURNAL. 

Edited by D. F. GREGORY and R. LESLIE ELUIS. 4 vols, 


1839-45. £8 8s. 


CAMBRIDGE AND DUBLIN MATHEMATICAL 


JOURNAL. Edited by Sir WM. THOMSON and N. M. 
FERRERS. ovols. 1846-54. £11 115. 
CLAPIN, A. C.—Optical Problems. 8vo. 1850. 35. 


A systematic collection of examples elucidating the various theorems of 
Geometrical Optics—Illumination, Direct and Oblique Reflection and Re- 
fraction, Prisms, Lenses, Aberration, Dispersion of Light, Images and 
Vision, Telescopes, Rainbow, &c. 

DE MORGAN, A.—The Book of Almanacs, with an Index 
of Reference, by which the Almanac may be found for every year, from 
any Epoch, up to a.p. 2000, &c. and edit. Cloth. 1871. 6s. 

EARNSHAW, S.—The Doctrine of Germs, or the Integra- 


tion of certain Partial Differential Equations which occur in Mathe- 
matical Physics. 8vo. 1881. 3s. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


just Published: Price 2s. 6d., Post Free. 
BIBLIOTHECA BOTANICA. Important Works on 


se Offered for Sale by William Wesley & 
on 


200 Pages, about 5000 Works, 8vo, Cloth. 
> Part 1, Geogr: iphical Botany. 
a. Part 4, Economic Botany. 
berd Sale. 
Just Published: Price 6d., Post Free. 

No. 110, Natural History and Scientific Book Circular, 
* Pages, 1174 Works. 

: Part t, General Works—Glaciers—Volcanoes—An- 


of Gre at Britain and Ireland—Geology of Europe 
Africa, America, Australasia—Geological Transactions. 


Part 2, Phanerogamia. Part 3, 
Supplement of Purchases at the 





CoNTENTs : Ge 
nt Works—Geok 
Geology of Asia, 


log 








W. WESLEY & SON, 28 ESSEX STREET, STRAND. 


Fourth Edition, Revised and Illustrated, Price 4s. 


THE FROG: an Introduction to Anatomy, 


HISTOLOGY, und EMBRYOLOGY. By A. MILNES MAR. 
SHALL. M D)., D.Se., F.LR.S., Professor of Zoology in the Owens 
( ge, Victoria University, : 


> SMITH, ELDER, & CO. Manchester: J. E. CORNISH. 


cIxv 





Just Published, Price 3s. Free Ly Post, 3s. 4}d. 
THE OWENS COLLEGE CALENDAR 
FOR THE SESSION 1891-02. 


MACMILLAN & CO., London; J. E. CORNISH, Manchester. 








Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


JOHN J. GRIFFIN & SONS, L° 


MAKERS OF 


CHEMICAL PHILOSOPHICAL, & enbtenatins APPARATUS. 








NEW WATER MOTOR 


For Chemical and Physical Laboratories, and 
Amateurs’ Workshops. 

For Dentists and Medical Electricians. 
Drilling ; Driving Static and Magneto-Electric Machines, 
PRICES £1 16s. Od. and £2 10s. Od. 

Full Particulars upon A pplication, 

A large variety of Wimshurst Influence Machines in Stock, 
Catalogues Free upon Application, 


22 GARRICK ST., COVENT GARDEN, W.C. 
SUBSCRIPTIONS TO “NATURE.” 


Ls 
WG ee Ae ee oe Ge 
Half-yearly . i’ ee O14 6 
Quarterly 4 are o 7 6 
| To THE UNITED STATES, THE CONTINENT, &c. :— 
| rennin EMS 6 
Half-yearly. . a , + ores o SE SE 
Quarterly ...... : oe 6 o 8 o 
To INDIA, CHINA, AND JAPAN :— 
OS eee eee «+ £28 6 
Half-yearly. 2.02 2. scenes so O86 GC 
Quarterly .... tr:cen OES 


_ CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 6 @ & De oe 
Per Line after .. ; ee: ef 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Half a Page, or a Column bs k 35 0 
Whole Page ® 6 6 ) 
Voney Orders payabl. WACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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F. H. BUTLER, MA. Oxon., Assoc.R.S.Mines, TQ GEOLOGICAL, &c., STUDENTS 


NATURAL HISTORY AGENCY, - ides and RK GREGORY can now supply Special Sets of Microscopi 
h and Sections to illustrate Physiegraphy and Geology prepared 
* 7 7 { I ’ 
158 BROMPTON ROAD, LONDON, expressly for ie Im the best manner. 
Series A contains 6 Slides (PI 1ysiography) in Case, 6s. 6a : Post 
. : ss ‘ 3 , 12 Slides litto) ss. Od. 5 , 
Dealer in Rocks, Minerals, Fossils, and other Objects § » 32 Slides, Typ. | n. Rocks ! = Post free 
° ° - ss 2 Slides, Se d rcks, in Case 
of Scientific Interest. © Postiree. srpaanbpecectsobaenies, 
= we Slides, Typi: al Ri ck Sections, in Polished W 
tas, £2 12s. 6a. Post fre 
Lists of Contents of these Sets Free on : application 
All Sections in General Lists of Rock Sections. Several Hundre | Varieties 
many rare and interesting. Repucep to Jg, 6d. 1 i 
Coa f NS, pparatus, & a 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, W 
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PERKEN, SON & RAYMENT, ("0 ° kee 
ee London, E.C. 
ote. PHOTOGRAPHIC APPARATUS 


Of every de scription. 


PHOTOGRAPHIC — “OPTIMUS” “ OPTIMUS” 


SCOUT. SCORER. 


Medium Size. Small Size. 

4 Clear Definition. Clear Definition. 
. Good Field. Large Field. 

= Magnifying 64 Magnifying 25 
| times. times. 


70s. 30s. 


For Definition and Magnifying Power we invite intending Purchasers to test our 
Field Glasses against any in the World 


WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates 
WITH 15-INCH PLATES, £4 10 o 

- ae fe 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department 








56 CHARING CROSS ROAD, W.C. 
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MICRO-PETROLOGY — 
STANLEY fag 
‘Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Fdinburgh; Dolerite with Porphyritic 

colm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- Mathematical Instrument Manufacturer to H.M. So Council of 
: a Siliceous Rock with a perfect oolitic structure. | India, Science and Art Department Admiralty, 







1s. 6d. each; extra large Sections, rs. 9d. and zs. Mathematical, Drawing, and Surveying Instruments 


Collections of Minerals and Rocks for Prospectors and Students of every description, 


CaTaLoGuges Post FREE. Of the Highest Quality and Finish, at the most Moderate Prices. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C 


lilustvated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematica! Instruments, and the only 
Go: ov Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886 


MINERALOGY. Address: —-GREAT TURNSTILE. HOLBORN, LONDON, W.C. 
Excellent Copies of the actual, natural Handwriting, «lso 
S A M U E L H E N S O N, of a Music, even of elaborate Sketches, ’Pro- 


grammes, Plans (up to Double-Elephant size), Shorthand, and 





97 REGENT STREET, LONDON, wW. Type- Writing, are easily, quickly, and cheaply produced by the 
ESTABLISHED 1840. Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
Beautiful Coloured Crystal of Ruby, Burmah, very fine Emeral n the sennaabts eovliten tenters = Used at the Meuse of Lavds, Ge. 
M atrix, I ink Garnets, Hyalite, San phe Potosi, finely crystalliz 7 ‘An rite AUTOCOPYIST DEPT. (A.£.T.c;., La.), 


ure form of RI 1odocrois ite, fine New Zealand Jade Meri- Meri. 


London Wa'l, London, and 52 Princess Street, Mancheste-. 


forename 





ras ous oe iam 
MEDICINE J . 


BRITISH AND FOREIGN. 





Is unequalled in the Cure of all Disorders of the LIVER, Edited by James Britren, F he British Museum. 

STOMACH, KIDNEYS AND BOWELS. A Great PURI- ConTents:—Original Articles by leading Botanists.—Extracts, and 

FIER of the BLOOD; a Powerful Invigorator of the as ~ hog —Articles in f urna i. — Botanical News. 
. . * ec 45 0 ’ eties 

System, if suffering from WEAKNESS AND DEBILITY, Price 1s. 3¢. Subscription for One Year, payable in advance, ras. 

and is unequalled in Complaints incidental to Females. London: WEST. NEWMAN, & CO., 54 Hatton Garden, E.C. 


MACMILLAN AND CO0.’S NEW MATHEMATICAL BOOKS. 


Globe 8vo, Cloth, 2s. 6:2. 
THE lhe by ONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 


Author of ** Arithmetic for Schools,” ‘* Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” &c. 


Globe 8vo, Cloth, 2s. 6a. 
THE PROGRESSIVE EUCLID. BOOKS I. anp II. With Notes, Exercises, 


and Deductions, Edited by A. T, RICHARDSON, M.A., Senior {Mathematical Master at the Isle of Wight Colle 


formerly Scholar o! Hertford College, Oxford. Illustrated. 
SCOLSMAN :—** A capital Euclid to begin aa 


By J. B. LOCK, M.A. 
Just Ready, Feap. 8vo, Cloth, 3s. 6d. 
MECHANICS FOR BEGINNERS. PART I. Mechanics of Solids. By the Rev. 


J. B. LOCK, M.A., Author of * Arithmeti ic for Schools,” &c 


s hoped, may found ow / und by students preparin the stare 


oe NEW EDITION. 
Just Ready, Fourth Edition, Extra Feap. 8vo, Cl ott 
IL mu STRATIONS OF THE C.G.S. SYSTEM OF "t) NITS. With Tables of 
sical Constants. By J. D. EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural Philosophy, Queen's 
Bel 


le 






—‘* Prof. Everett is a recognized authority, and the value of his hand-book is shown by the fact that the pre- 


vious editi ons have been translated into almost all the European languages. He has produced a treatise in which the student of 
$ wil find all that he requires.”’ 
'ANCHESTER GUARDIAN:—* Prof. Everett's work (which has been translated into all the European languages) is so 
. wn fo Imirably clear exposition of a by no means simple subject that it needs no further eulogy. It is a book which 





tudent can afford to be without.” 
NEW EDITION. 
Just Ready, Svo, Cloth, 18s. 


MATHEMATICAL PROBLEMS. On Subjects included in the First and Second 


Vivisior the Schedule of Subjects for the Cambridge Mathematical Tripos Examination, By JOSEPH WOLSTEN.- 
HOLME, D wc. , late Professor of Mathematics in the Roy: ul Engineering College, Cooper’s Hill 
j )7 
Ny hy oie LA V :—** Judicious, symmetrical, and well arranged.” 
NATURE :-—* ‘In its own line it seems perfect.” 


MACMILLAN AND CO,, LONDON. 
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NEW REGENERATOR 


GAS FIRES 
—-_FOR_1891. 


Several important New Pat- 








terns are ready and in pre- 
paration, in which the heat, 
after being utilized in the fire, SS 
is carried down behind the 
brick, to prevent loss of heat 
backwards, and is then utilized 
further in the arrangement for jie 
air warming. 


SEE COMPLETE LIST. 
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THOS. FLETCHER & CO,, 
THYNNE ST., WARRINGTON. 


Printed by RicHarp CLAY AN i Street Hill, Queen V 
2 yurthn 2 ! 


‘ITED, at 7 and 8 Bread Street, in the City of London, and F 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 F Tuurspay, Septe 


h Avenue, New York.—T ptember 24, 15 1 





LONDON SHOW-ROOMS—115 Cheapside, E.C 














A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


‘No. 1144, VOL. 44.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
Prices FROM Amongst many unsolic'ted Testimonials the 
£5 to £7. following has been received by the maker:— 
ALSO MADE 
WatTcu SIZE. 


























EDINBURGH, May 31, 1889. 

Dear S1r,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. ‘Che result has 
been most satisfactory, the 
extreme error noted being 
only about y45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
Jit down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
j results obtained speak vol- 
umes for the high-class 
worxmanshipand great ac- 
curacy you have attained 


7 instrument. 

(Signed) R. C. Mossman, 
“ey F.R.M.S., Observer, 
— a Scott. Met. Soc. 

To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 1O HATTON GARDEN, LONDON. 


THURSDAY, OCTOBER 1, 1891. 


in the manufacture of this 


[PRICE 15 CENTS. 
[All Rights are Reserved. 


BROWNING’S 


‘POCKET SPECTROSCOPE. 














wt Brown 


Kestral Lonoon 7 









Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum; it is provided with a fine motion focusing 
arrangement, and it is applicable to every purpose for which 
a Direct Vision Spectroscope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 
Illustrated Catalogue of Spectroscopes sent post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 


63 STRAND, LONDON, W.C. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journal. 


BECK’S 


£2 Qs. to £5 5s. 


















Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 

but is now a handsome, 
well-fnished Instrument. 



























POCOSCOCOSOSCE SOO S-—Seees 


R. & J. BECK, 68 Cornhill, London, E.C. 








TRAVELLER’S COMPANION. 


— 





Aneroid Barometer with Altitude Scale, Compass with Patent Dia! and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted) 


PRICE £4 10s. to £7 10s. 


ILLusTRATED Price Lists posTED FREE TO ALL PARTS OF THE Wor! 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price $s. 6d 

Telephone No. 6583. Telegraphic Address: ‘* Negretti, London. 
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BRITISH ASSOCIATION FOR “THE 
ADVANCEMENT OF SCIENCE.—The OFFICE has been RE- 
MOVED to BURLINGTON HOUSE, Piccadilly, Loadon, W. 

G. GRIFFITH. 
UNIVERSITY COLLEGE, 
GOWER STREET. 


LECTURES ON GEOLOGY. 


By Prof. BONNEY, D.Sc., LL.D, F.R.S. 
General Course (60 Tectures), Tuesday, Wednesday, Thursday, at 12, 


beginning (XCTOBER 6; Engineers’ Course (18 Lectures), Monday, at 2, 
beginning oc rOBER 12; Pre paration Class for the B.Sc. (London), Tues- 
day, Wednesday, Thursday, at 2, beginning OCTOBER € 

For further Information apply to 


*4 M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 
CTURES ON ZOOLOGY 


W. F. R. WELDON, M.A., F.R.S., will deliver during 
aCourse of Lectures on the DECAPOD CRUSTACE 
specially for Senior Students who intend 
Zoology. The Lectures will be given twice weekly, commencing SATUR- 
DAY, OCTOBER 17, at 10 a.m. 

Che General Course of Lectures on Zoology, suitable for Students preparing 
for the various Examinations of the University of London, 
MONDAY, OCTOBER sg, at 4 p.m. 


Prof. 


Sessi n 


the ensuing 
A, intended 
to pursue original investigations in 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 


STEPHEN’S GREEN, DUBLIN. 
SESSION 


1891-92. 

The Royal College of 
Sciences applicable to the Industrial Arts. especially those which may be 
classed broadly under the heads CHEMICAL MANUFACTURES, EN- 
GIN EERING, and MINING. 

A Dipl ma of Associate of the College is granted at the end of the Three 
Years’ Cv urse, the required conditions being complied with. 

Four Royal Scholarsh: ps, of the value of £50 yearly each, with free 
admission to the Lectures and Laboratories, are attached to the College. 
Two are offered for competition each year to Associate Students, not being 
Royal Exhibitioners, on the completion of their First Year’s Course. 

The Fees payable by Non-Associate Students are—£2 for each separate 
Course of Lectures, £1 for ec ourse « fE xperimental Physics, or £10 for 
all the Lecture Courses of a for the Session. 

FOR ANALY TICAL CHE MISTRY_——£2 for a Special Course of One 
Month; £5 for Three Months; £9 for Six Months; £12 for the entire 
Session 


FOR PHYSICAL LABORATORY—ér per Month (One Hour a Day); 


£2 for a Special Course of One Month ; £3 per Month for Six Hours a Day 
or £6 for the Session (One Hour per Day). 
FOR ASSAYING—£5 for Three Months; £9 for Six Months; £12 for 


the entire Session. 

FOR ZOOL OGICAL LABORATORY—4?2 for a Special Course of One 
Month; £3 for rst Medic al or 2nd Arts Course Royal! University of Ireland ; 
or £35 for a Special Course of Three Months. 

FOR POTANIC AL LABOK ATORY—Same as Zoological Laboratory. 

—- GEOLOGICAL LABORATORY—£2 for a Special Course of One 

MOR DRAWING SCHOOL—£3 for the Session ; £2 for One Term. 

The Chemical and Physical Laboratories and the Drawing Schools are 
open Daily for Practical Instruction 


Mathematics, Mechanics. 


Mechanism 


and} Prof, H. Hawwessy, F.R.S. 


Descriptive Geometry, Drawing, | o- } 
Engineering, and Surveying ©? } Prof. THos. F. Picot,C.E.,M.R.1.A. 

Chemistry, Theoretical and Prac- ‘ Prof. W. N. Hart rey, F.R.S., 
tical ; and Metallurgy . . F.C.S., F.R.S.E. me 

Physics, Theoretical and Pentel. io = at — Barrett, F.R.S.E., 


Prof G. A. J. Core, F.G.S. 
20 ne fer Snes wy 
_§ Prof. T. Jounson, D.Sc., F.L.S. 
“\ (Dean of Fac ulty for the Session.) 
Happovn, M.A., F.Z.S., 


Geology.. 
Mining and Mineralc Ey 


Botany o. 


ss { Prof. A. C. 
Zoology ... “i MRA. 
The Courses of Chemistry, Phy sic s, Bc tany, and Zoology are recognized 





by the Royal University of Ire , and Certificates of Attendance are 
granted to Medical and other Stud ents attending the Courses, and the 
Chem ical, Practical, Botanical, and Zoological Laboratories. 
Programmes may be obtai ned on application at the College; or by letter 
addressed to ‘* The Secretary, Royal College of Science, Stephen’s Green, 
Dubhkn 
The First Term of the Session will commence on MONDAY, OCTOBER 
Ss, 1091. 





will be required to pass an 
and Elementary 


copies of which 


ciate Students 

on in Element ye Mathematic 5 

as indicated on p. 5 of Programme, 
ation from the Secretary. 


Prof. J. P, O’REILLY, Secretary. 


Note.—/ntending 
Entrance Examinati 
Practical Geometry, 


may be had on appli 


NATURE 


commences | 


Science supplies Courses of Instruction in the | 





[OcrToseER 1, ‘t9 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


vw eee 





Volvox globator, Asplanchnopus myrmeles, ‘Lacinularia socialis, Pluma- 
tella repens, Paludicella Ehrenbergi, and other beautiful specimens of 
Pond-life, ts. per Tube. with Drawing and Description. Amoeba, Hydra, 
Vorticella &c., for Students. 

List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK 


VREVERSITY COoOLLecesE, 
NOTTINGHAM, 
ENGINEERING DEPARTMENT. 
Professor, WILLIAM ROBINSON, M.E., Assoc. M. Inst.C. E., 

Session 1891-92 begins on MONDAY, OCTOBER 5, 

Courses of Technical Instruction extending over three years are ar- 
ranged for boys who have just left school and intend to take up Electrical, 
Mechanical, or Civil Engineering. These include Drawing Office, labora- 
tory and Workshop Practice, and Classes in Engineering, Mathematics, 
Physics, Chemistry, and Metallurgy. 

The Mechanical Workshops are completely equipped with tools bth in 
wood and iron, also forge and foundry. Instructors give special attention to 
Students in the various branches of Mechanical Engineering. Special 
facilities are offered to Students in Electrical Engineering—E lectrical 
Laboratories including New Dynamo Room with Phoenix Dynamo, driven 
by Atkinson Cycle Gas-Engine, and specially fitted for Experimental Pur. 
poses. Technical Instruction in Electric and Magnetic Measurements, 
Dynamo-testing, &c., and Students take charge of Brush-Lighting Dynamo, 
| trim Arc Lamps, &c., &c. 

Several Scholarships and Exhibitions are offered 
For Prospectus and Fees (which are exceptionally low) 
SECRETARY. 





apply to the 


NORFOLK COUNTY COUNCIL. | 
‘TECHNICAL INSTRUCTION ACTS, 1889 AND 18or. 
lhe TECHNICAL EDUCATION COMMITTEE of the NORFOLK 
COUN1Y COUNCIL requires the services, at the NORFOLK COUNTY 
SCHOOL, of an INSTRUCTOR for the AGRICULTURAL SIDE which 
it is proposed to establish there. He must possess considerable Sclantife 
qualifications combined with experience of Practical Agriculture. In add 
| tion to his work at the School he will be required to perform other duties 
under the Technical Education Committee in other parts of the County. 
| Within the limits of the School he will be under the d.rection of the Head 
| Master. 
Salary £400 per Annum, w:th Board and Residence in the School, or an 


equivalent allowance. 
Applications, stating Age and Qualifications, 


than OCTOBER 20. 
H. C. BOLINGBROKE, 
_ Secretary, Technical Committee. 
1°91. 


to be sent to me not later 


Shirehall, Norwich, September 26, 


THE COMMiTTEE OF THE CHESTER 
School of \ and Art invite Applications for the Post of SCIENCE 
MASTER 

| The Duties attached to the Post will be, in general : (1) to teach such 

subjects as the Committee, after consideration of the Master's qualifications, 
| may decide upon; (2) to undertake the formation and organization of such 

Classes in Science and ‘lechnical Subjects as the Committee may require. 

He will be required to devote his whole working time to the duties of his 
office. 

The Salary will be 150 per Annum, with a Share in the Grants arising 
from the subjects taught by himself personally. 

Applications, with Copies of Testimonials, to be sent in to the Secretary 

Mr. G. R. GriF FiTH, Grosvenor Museum, Chester, on or before OCT 

BER 1. 


VICTORIA UNIVERSITY. 


YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 
The Exghteenth Session begins TUESDAY, OCTUBER 6, 1891. The 
Classes prepare for Professions. Commerce, and University Degrees i in Arts, 
Science, and Medicine. ‘The Physical, Chemical, Biological, Engineering, 
and Leather Industries, Laboratories, and the Weaving Sheds, Dye-house 
and Printing Rooms will be open daily for practical work. 

The following Prospectuses may be had free from the Secretary :-— 


1. For Regular Day Students. 

2. For Occasional and E vening Students. 
3. Classes in Leather Industries. 

4- Classes in Agriculture. 

5. For Medical Students. 


TECHNICAL EDUCATION. 

The Melksham Local Technical Education Committee is desirous of ob- 
taining the Services of a Qualified SCIENCE and ART TEACHER. 
Agriculture indispensable. Area small, Salary, £200 per Annum and 
Travelling Expenses. 

Applications, with 
| OCTOBER 6 to 





Testimonials, &c., to be forwarded on or before 


A. G. SMITH, Secretary to the Committee 


j  Melksl am, Wiltshire. 
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1, 1891} 


BALLIOL COLLEGE, CHRIST CHURCH, 


AND 


TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 

A combined Examination for Natural Science Scholarships and E xhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 17. 1891. 

Three Scholarships and Two Exhibitions will be offered, the Scholarships 
being worth £8o a year. | 

The subjects for examination will be Physics, Chemistry, and Biology, but | 
Candidates will not be expected to offer themselves in more than two of | 


OcTOBER 


these. : ae 
Particulars may be obtained by application to A. Vernon Harcourt, | 
Christ Church, Oxford. | 


UNIVERSITY COLLEGE, DUNDEE. 
PrincipaL: W. PETERSON, M.A., LL.D 

I'he Winter Session commences on TUESDAY, OCTOBER 13. The | 

Curriculum comprises Courses in Arts, Science, and Medicine. An Exa- 

mination for Scholarships will be held on OCTOBER 9g and 10. Full Par- 

ticulars may be obtained from the Calendar, to be had Free of Charge on 

application to 


St. ANDREWS UNIVERSITY. | 
} 
| 


G. W. ALEXANDER, M.A., Sessstaey. 


UNIVERSITY ‘MATRICULATION B.A. 
AND B.Sc. EXAMINATIONS. 


The Evening Classes at King’s College (Strand), London, next to Somer- 
set House, are arranged to prepare for these Examinations and for General 
2nd Commercial Education. 


Apply for Prospectus to the SECRETARY, 
J. W. CUNNINGHAM. 








INTERMEDIATE B.Sc. & PRELIM. SCL. 


(London) EXAMS.—Evening Classes for the above are held at King’s 
College, Strand, W.C., from October to July. For Particulars, apply 
to J. W. CunNINGHAM, Esq., at the College. Classes commence 
OCTOBER 5. 


MANCHESTER TECHNICAL SCHOOL. 
DEPARTMENT OF PHYSICS AND ELECTRICAL 
ENGINEERING (Whitworth Street Branch). 

Session 1891-92 commences SEPTEMBER 15. For all Details apply to 

J. H. REYNOLDS, Secretary. 





- THE AGRICULTURAL AL COLLEGE, | 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricuitural Society, 1888; First in Agriculture Junior 


NATURE 





Sch vlarships, 1889 : First in Agriculture Senior Scholarships, 1890 





WANTED.—A TUTOR (Honours Man) in ! 
BIL )LOGY for University Examinations.—Address, ‘“ GRADUATE,” | 
Nature Office, 29 Bedford Street, W.C. | 
| 
| 


TO CONSTRUCTORS.—The Splendid 30- 
inch DIVIDED CIRCLE made for the late R. C. CARRINGTON, Esq. 
F.R.S., by Sims. The Divisions are on Gold. Also the Four RE AD: 
ING MICROSCOPE MICROMETERS for the same, reading e: asily 
to}” or}’. For Sale or Part Exchange, Price £50. 

N.B. —Though readable throughout. ~ gold bend is in parts somewhat 
scratched May be seen at A. C. DAWSON'’S, 3 Ludgate Circus 

Buildings, E. C. 


TO GEOLOGISTS AN AND DEALERS IN 
FOSSILS AND MINERALS. 


FOR SALE.—The Valuable Collection of Fossils, Rocks, and Minerals 
brought together by the late Dr. GeorGe Deane, F.G.S., of Birmingham. 
The ‘Sale is undertaken for the family by the undersigned, who will furnish 
particulars, and can arrange for intending purchasers to see the collection. 
—Address, Dr. Cu. CaLLaway, Wellington, Salop 


CONCHOLOGY. 


| 
New and Interesting Shells from New Guinea, | 
| 





Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roan, Lonpon, S.W. | 
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Just Published, Price Free Ly Pos 


THE OWENS COLLEGE CALENDAR 


FOR THE SESSION : 
MACMILLAN & CO., London; J. E. CORNISH, Manchester 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published: Price 6d., Post Free 





No. 110, Natural History and Scientific Book Circular, 
48 Pages, 1174 Works. 


Contents : Geology : Part 1, General Works—Glaciers—Volcanoes—An 


cient Works—Geology of Great Britain and Ireland—Geology of Europe 


—Geology of Asia, Africa, America, Australasia—Geologica! Transactions 


W. WESLEY & SON, 


ON SALE BY MACMILLAN AND BOWES, 


ESSEX STREET, STRAND 


CAMBRIDGE. 
THE OS ERAT ICAL MONTHLY. Edited by J. 
D. RUNKLE. Complete vols, ambridge 3s 


This journal, now scarce, was discontinued at in 
Civil Ww = Contains contributions by P. E. Chase 
Pierce, D. Henkle, Elias Loomis, S. New m 
Oliver, L i. Safford, Ww. Watson, E. B. Elliott. Ct 





Chauvenet, W. Ferrel, Matthew Collins, C. H Davis , and oth 

CAMBRIDGE MATHEMATICAL JOURNAL. 
Edited by D. F. GREGORY and R. LESLIE ELUIS. 4 vols 
1839-45- 8 8s. 


CAMBRIDGE AND DUBLIN MATHEMATICAL 
JOURNAL. Edited by Sir WM. THOMSON and N uM 
FERRERS. ovols. 1846-54. £11 118. 

CLAPIN, A. C. —Optical Poaliioon. 8vo. 1850. 35. 

A systematic collection of examples elucidating the vari he 

Geometrical Optics—Illumination, Direct and iq : 

fraction, Prisms, Lenses, Aberration, Dispersion of Light, 

Vision, Telescopes, Rainbow, &c. 

DE MORGAN, A.—The Book of Almanacs, with an Index 


of Reference, by which the Almanac may be found for every year, from 









any Epoch, up to a.p. 2000, &c. andedit. Cloth. 1571. 
EARNSHAW, S.—The Doctrine of Germs, or the Integra- 


tion of certain Partial Diserentis al Equations’ which occur in Mathe- 
matical Physics. 8vo. 1881. 35. 
Established nearly Half a Century 
FOR 


FOSSIL FISHES 


AND 


RECENT SHELLS. 


Address to— 
ROBERT F. DAMON, 
WEYMOUTH. 
Price Lists containing some 7housands of Species of Recent 
Shells, now Ready. Post Free, Twopence. 


TO GEOLOGICAL, &c., STUDENTS. 


JAMES R. GREGORY can now supply Special Sets of Microscopic 
Slides and Sections to illustrate Physiography and Geology, prepared 
expressly for him in the best manner. 


Series Aconteine 6 Slides (Physiography) in Case, 6s. 6d ; _ Post, 2 ad 
RB / 





ss ‘ 2 Slides ditto) ; 125. 

"a “ 12 Slides, Typ. Ign Rocks . on 18s. P yt free ; 

— — - 2 Slides, Sedim “and Metam. Rocks, in Case, 18s 
Post free. x ae 

» & - 6 Slides, Typical al jy k Sections, in Polished Wood 
Case, £2 125 . Post free 


Lists of Contents of these Sets Free on application 





All Sections in General Lists of Roc k Sections. Several Hun 
many rare and interesting. Repucen to Js, 6d. &a 


Collections, Specimens, Apparatus, « 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZ ROY SQUARE, W 
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WHITTAKERS LIBRARY OF POPULAR» 
SCIENCE.. 


Ready, Illustrated, Square Crown 8vo, 4s 


NA fURE 


PICTORIAL ASTRONOMY. By G. F. 


CHAMBE RS, F.R.A.S., of the Inner Tem 


iple, Barrister-at -Law, 








Author of “A Hand- book of Descriptive and Practical Astronomy 
4 ve > ! yr 
An elegantly printec nd profusely illustrated work, which is worthy of 
the h r's reputation. "—A , t 
“One of the most interesting treatises we have had in our hands for 
long time."’— Daily Chronicle. 


Square Crown 8vo, 2s. 6c. 


iy weertoly By Sir H. Trueman 





a 


Woop, M.A., 


Secre of the Society of Arts. With 8% Illustrations 
Containing : Chaprers on (1) The Nature of Light (2) Reflection. (3) 
Refraction. (4) Colour and the Spectrum. (5) Inference and Diffr n. 


(6) Spectrum Reckes sis. the Rainbow. (7) Lenses. (8) Optical Instru 


( 
(11) Fluorescence and Phosphorescence. Index, &c. 


Square Crown 8vo, 3s. 6d. 


THE PLANT WORLD. Its Past, 


and Future. By G. MASSEE. With <6 Illustrations 


WHITTAKER'S LIBRARY 
OF ARTS, SCIENCES, MANUFACTURES, 
AND INDUSTRIES. 


By W. PERREN MAYCOCK, M. Inst. 


THE FIRST BOOK OF ELECTRICITY 


AND MAGNETISM. With 84 Illustrations. Cloth, 25: 6d. 






By J. TRAILL TAYLOR, 


Editor of the British Journal of Photography. 


THE OPTICS OF PHOTOGRAPHY AND 


PHOTOGRAPHIC LENSES, With numerous Illustrations. 
[/mmediately. 


3y J. POOLE (Wh. Sc. 1875), 


Chief Electrician to the late Lancashire and Cheshire Telephonic Exchange 


Company, Manchester. 


THE PRACTICAL TELEPHONE HAND- 


BOOK AND GUIDE 


227 Illustrations. 3s. 6d. 


: WHITTAKER & CO., 


TO TELEPHONIC EXCHANGE 


[/mnediately. 





2 White Hart Street, Paternoster Square. 





300 Pages 


ts. 
(9) Double Refraction and Polarization. (10) Chemical Effects of Light. 


Present, 





[OcToBER 1, 1891 


HEINEMANN? Ss 
SCIENTIFIC HAND-BOOKS. 


> NEW VOLUME 


GEODES Y ‘ By J. Howarp Gore, 


Small Crown 8vo, —. cs. » Illustrated 
REVIOUSLY Is 


MANUAL OF "ASSAYING GOLD, SIL. 
VER, COPPER, AND LEAD ORES. By WALTER LEE 
BROWN, B.Sc. With a C hapter on the ASSAYING OF F R 
by A. B GRIFFITHS, Ph.D., F.R.S, F.C.S. Small Crown 8yo 
Cloth, 7s. 6d. _ Illustrated. 


on 


htful and fascinating hook.’ 


THE PHYSICAL PROPE RTIES 


OF G anes By ARTHUR L. KIMBALL. Small Crowr 
\ Ith ated. 


vs.—‘* The man of 





¢ 





culture who wishes for a general and 
accura squair ntance with the physic al properties of gases will find in Mr 
Kimball's ase] just what he requires.’ 


HEAT AS A FORM OF ENERGY. by 
Prof. R. H. THURSTON. Small Crown 8vo, Cloth, ss., Illustrated. 
Chemical News.—* This work will prove both welcome and useful.” 
*.* List on APPLICATION. 
London: WM. HE INEMANN, 21 Bedford Street, W.C. 








Now Ready, at all Libraries and Booksellers. 


SOUTH AFRICA: 


From Arab Domination to British Rule. 


EDITED BY 
R. W. MURRAY, F.R.GS,, 
Of Cape Town. 
With 5 Maps, and Views of Cape Town in 1668 and 1891. 
Demy 8vo, Cloth Elegant, Price 12s. 6d. 


London: EDWARD STANFORD, 26 and 27 Cockspur 


Street, Charing Cross, S.W. 





SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE, 


THE ROMANCE OF ‘SCIENCE. 


THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Jllustrations. Post 8vo, Cloth Boards, 2s. 6d. 


COLOUR. By Captain Abney, F.R.S. With 


numerous Diagram Post 8vo, Cloth Boards, 2s. 6d. 


COAL. By Prof. R. Meldola. 


merous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 


DISEASES OF PLANTS. By Prof. 


MARSHALL WARD. With numerous Illustrations. Post 8vo, Cloth 


Boards, 2s. 6d. 
TIME AND TIDE: A ROMANCE OF 
THE MOON. By Sir ROBERT S. BALL, LL.D., F.R.S., Royal 


Astronomer of Ireland. Illustrated. Post 8vo, Cloth Boards, 2s. 6d. 


THE STORY OF A TINDER-BOX. By 
CHARLES MEYMOTY TIDY, M.B.M.S., F.C.S 


THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof, GREEN, M.A., F.R.S, Post Svo, 


SOAP BUBBLES, AND THE FORCES 


WHICH MOU LD THE od Bei ng a Course of Three “ 





With nu- 


With numerous 


tures de- 





live ered at the London Instituti Dex ri and J 70, 
before a Jor nile Audience. B 7 x v. BUYS =. S M., F.R.S. 
Witl merous Diagrams. Post , Cloth Boar is, 2s. 





SPINNING TOPS. The eiabiatitaeees Lec- 


f the British Association Meeting at Leeds, September 18 By 
P: rof. I. PE ERY, M E D.Se., F.R.S. With numerous Diazrams. 
ost Sve, Cloth Boards, 2s. 6d. 


London: NORTHUMBERLAND AVEN1U 


Brighton : 


E, 
135 NORTH STREET. 





PALESTINE ILLUSTRATED. A Collec- 


tion of Photographic Vi iews takenin Palestine. By F. and E. THEVOZ, 
and reproduced in Phototype. With Explanatory Text based on the 
most recent researches, by Pu. BripEL. In Two Series of Ten Parts 
each. Each Part _aenagh Ten Views with Explanatory Text. Part I. 
Oblong 4to, Paper Covers, 3s. 

THE OUSE. By ‘the Rev. A. J. Foster, M.A. 
With Map and several Illustrations. Crown 8vo, Cloth Bourds, 3s. 62. 


CAPITAL, LABOUR, and TRADE, and 


the OUTLOOK. Plain ee By MARGARET BE NSON. 
Small Post 8vo, Cloth Boards, 2s. 

MORGAN, LIFE and. TIMES of BISHOP 
WILLIAM. The Translator of the Bible into the Welsh Language. 
By the Rev. WILLIAM HUGHES. Small Post 8vo, Cloth Boards, 
2s. 6d. 


BOTANICAL WALL DIAGRAMS. 
PRINTED IN COLOURS. Size 314 in. by 24 in. 
Edges Lined with Canvas, with Binders for Hanging 
up, price One Shilling each; Canvas, Varnished, One 
and Sixpence each; or Roller, Two Shillings each. 
These Prints are particul larly suited for Class Teaching. An accurate 
life-size representation of one sir igle plant is given, as a rule, in each, accom- 
anied t satly enlarged reproductions of ‘the various characteristic parts 
ect—viz. Leaf, Blossom, Parts of the BI lossom, Husk, and S 

nts selected are for the most part indigenous, a few excep 
being n rade in the case of specimens important on account of typical 
racteristics or of their value in commerce. 
Cheapness, accuracy, and artistic excellence are the chief merits claimed 
for this series 
‘H] FOLLOWING HAVE ALREADY BEEN PUBLISHED !— 








Oak Common ELDE! 

Potato. Deavity NIGHTSHADE. 

ScarRceT Rt t Hops 

S cH Fir MarsH MARIGOLD. 

VirGcinta Tosacco. MarTaGon Li_y AND SNOWDRO?P. 
Witp CAMOMILE. MEZEREON. 


Over Thirty others are in course preparation, 


W.C.; 43 QUEEN VICTORIA ST,, E.C. 
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Just Published, 8vo, Cloth, 15s. 


THE ELECTROMAGNET 


AND 


ELECTROMAGNETIC MECHANISM. 
By SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S. 


(Principal of, and Professor of Physics in, the City and Guilds of London 
‘ Technical College, Finsbury). 


London: E. & F. N. SPON, 125 Strand. 


Kirkes’ Handbook of Physiology. 
With 500 Illustrations, Crown 8vo, 14s. Twelfth Edition. 


A HANDBOOK oF PHYSIOLOGY. 
By W. MORRANT BAKER, F.R.C.S., 
Surgeon to St. Bartholomew's Hospital, Examiner in Surgery at the Royal 
College of Surgeons ; 
AND 
VINCENT DORMER HARRIS, M.D. Lond., 


Demonstrator of Physiology at St. Bartholomew's Hospital. 


JOHN MURRAY, Albemarle Street. 


Just Published, Sixth Edition, Revised and Eniarged, Crown 8vo, 
rice ros. 6d. 


AN ELEMENTARY TREATISE ON > 
THE INTEGRAL CALCULUS. 


ConTatntnG APPLICATIONS TO PLANE CURVES AND SURFACES, AND ALSO 
A CHAPTER ON THE CALCULUS OF VARIATIONS. 


With numerous Examples. 


By BENJAMIN WILLIAMSON, D.Sc., F.R.S., 
Fellow and Senior Tutor of Trinity College, Dublin. 


Seventh Edition, Crown 8vo, ros. 6. 


AN ELEMENTARY TREATISE on the 
DIFFERENTIAL CALCULUS. Containing the Theory of Plane 
Sone he _— numerous Examples. By BENJAMIN WILLIAM 
SON, M.A, 


Second Edition, Crown 8vo, ros. 6d. 


AN ELEMENTARY TREATISE on DY- 
NAMICS. Containing Applications to Thermodynamics. With 
numerous Examples. By BENJAMIN WILLIAMSON, M.A., 
F.R.S., and FRANCIS A. TARLETON, LL.D. 


London: LONGMANS, GREEN, & CO. 


ON THE MODIFICATION OF ORGANISMS. 
By DAVID SYME. 


‘Wonderfully does the interest of this book gain on you, till, as it draws 
to aclose, you almost dread the dénouement, half guessing what is to come, 
yet dlo ibting whether you have not hoped too much. And this is true of no 

ovel, but of a severely scientific treatise on the theme indicated in Mr. 
S title ; though, if one may paraphrase a well-known definition of 
Croquence, the science is penetrated by ethical feeling. Facit indignatio 
ysum : amoral dislike of the theory of natural selection has inspired the 
riticism of Darwin here presented.” — Anti-Jacobin. 


a A vigorous criticism, not so much of Darwinism in general, as of some 
ortic sof Darwin’s writings and reasonings. Mr. Syme is strong in dia- 
rs powerfully sustains his thesis that Darwin has in some respects 
tated his case and misinterpreted the phenomena to which he appeals.” 


mes, 















h — reese student of modern biological speculation can afford to neglect 

= “ this tcute critic, who, in a field where he is, perhaps, some- 
;. © OF an amateur than in others in which he has distinguished him- 
plays the same grasp of the subject with which most of us are 


¢ : 

famMillar ir he ut = : . , 

coal in his Outlines of an Industrial Science,’ and that even more 

ME ay volume on * Representative Government in England.’ ”—Dail; 
ticle 


“In these dave wi — ks 
esa * a anys, when Darwinism holds the field, and any opposition to 

Is Wis set nm as oa *hinlaetes ca a ° : 

nll heax ond ooh as a “biological revolt,’ it is refreshing to read so firm 
fttle book eons 2 Criticism of Darwin and his writings as we find in 

ttle book.” — rdeen Free Press. 

me of the burning 











questions on this subject are left untouched by the 






Sy all : 7 ‘ 
ve Tt ym all that is touched is handled with knowledge and 
il os satistact which Mr. Syme’s former works have evoked 
‘ate Wes diminished by the present treatise.””—/anchester 

Price 5s. 


KEGAN PAUL, TRENCH, & rRUBNER, London. 
GEORGE ROBERTS( JN, Melbourne. 
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ON THE ADJUSTMENT ANDTESTING 
> ad —— OBJECTIVES. Price ss. To be obtained from 


Messrs. T. COOKE & SONS, Buckingham Works, York. 


Fourth Edition, Revised and Illustrated, Price 4s, 
THE FROG: an Introduction to Anatomy, 
HISTOLOGY, and EMBRYOLOGY. By A. MILNES MAR- 


SHALL. M.D., D.Sc., F.R.S., Professor of Zoology in the Owens 
College, Victoria University. 


London: SMITH, ELDER, & CO. Manchester: J. E. CORNISH. 








ROYAL STATISTICAL SOCIETY’S 
JOURNAL. 


Now Ready, Part III., Vol. LIV., SEPTEMBER 1891. Price ss. 
CoNnTENTS :— 
Annual Report of the Council, 189r. 
On the Nature and Uses of Averages. By Dr. J. Venn, F.R.S. 
| Preliminary Report of the Census of the United Kingdom. 
Miscellanea :—1. Notes on the Preliminary Returns of the Censuses of 
some Foreign Countries and British Colonies. 2. Urban Population in the 
United States in 1890. 3. The Zone System on the Hungarian Railways 
By Dr. A. Neményi. 4. The Progress of Hippophagy in France and on 
the Continent. By M.Ch. Morot. 5. “‘A Century of Land Values.” 6. 
The International Congress of Hygiene and Demography. 7. Notes on 
| Economical and Statistical Works. 8. Quarterly List of Additions to the 
Library. 
| London: E. STANFORD, 26 and 27 Cockspur Street, Charing Cross, S.W 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College. 
| Just Published. 
SLIGHT AILMENTS: and on Treating Disease. Pp. 380. 


3rd Ed. ss. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6d. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO WORK WITH THE MICROSCOPE, _ 100 
Plates. 21s. (Harrison.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 67. 
ON LIFE AND ON VITAL ACTION, 65s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘*MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 6¢ 


London: J. & A. CHURCHILL. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.” 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 











NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 
MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 75. 6d. 
Morning Post :—“ ‘Is bad sight on the increase?’ is answered by A. 
Fournet with much common sense.” 


Homeopathic Review :—“1f you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’”’ 


(15 Stamps, from the Author.) 
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NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Screntific 
and other Slides, Four Stamps. 
NEWTON & CO., 
Opticians to the Queen and 
the Government, 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 
















KING, MENDHAM, & €0., 


Electrical Engineers 


Manufacturing Electricians. 


SpeciAcities.—K.M.B. Pocket Galvanometer, 
125. gd., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALocur, Sixtu EpirTion, 
Post Frees, 64. 

















N 


> NLEY [ta 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematica! Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: -GREAT TURNSTILE. HOLBORN, LONDON, W.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted io 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


[t writes almost instantly full black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


Sa. = 
Yearly . pea tg, Se 1 8 0 
Half- yearly . eet doa o 14 6 
Quarterly ; o 7 6 

To THE UNITED STATES, THE 5 Conrinen r, he. 
Yearly. . . ~* Se 
Half-yearly . o15 6 
Quarterly o 8 oO 

To INpDIA, CHINA, ann JAPAN :— 

Yearly. M68 ; 112 6 
Half-yearly . 0 16 6 
Quarterly o 8 6 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Poy 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Auyite, Crawford John, Lanarkshire ; ; Perlitic Pitchstone, Saxony Pinan 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsy!. 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CarTaLoGugs Post Free. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.c. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objech 
of Scientific Interest. 


The Specimens recently added to Stock include examples of the rar 
eg mineral Pollucite, from Maine, also of Beryllonite ‘and Hiddenite, 
U.S.A. ; fine sections of Siphonia in Flint; Fossils and Sedimentary aaj 
Sowent Rocks from the Llandovery, Caradoc, Llandeilo, Wenlock, ani 
Upper Lingula Beds near Builth, Church Strett n, and Aymestry ; Trilobites 
and Macrocystella from the Shineton Shales ; F: oraminifera and other Fossils 
from the Thanet Sands, near Ramsgate; a selection of Ornamental Shel 
and Malayan Butterflies; and Micro-sections of ‘‘ Flaser- Gabbro” from 
Scotland and Germany, of Diamantiferous ‘‘ Blue Ground ”’ from Kimberley 
and of Chert with Organisms. A varied assortment of Microscopical Glas 
Slips and Covers alw ays on hand. 








MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRANI. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agate: 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS, 


Fine Native Silver with Green Blende, Orange Yellow Wulfenites, Brown 
Vanaduite, iarye series of beautiful Mocha Stones, very interesting 2nd 
beautiful groups of Crystallized Calcite, Barytes, and Specular Iron with 


Quartz. 
THIS 


HOLLOWAYS PILLS |e 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PUBL 
FIER of the BLOOD; a Powerful Invigorator of th 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females 


SUBSCRIPTIONS TO “ NATURE.” 














CHARGES FOR ADVERTISEMENTS 


Three Lines in Column o 2 6 
Per Line after . & oe 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column 115 0 
Half a Page, or a Column 3 3 0 

0 oO 


Whole Page 





Money Orders payable to MAC MILLAN & CO. 
| OFFICE: 29 BEDFORD STREET, STRAND, wc 








PH 


Dark ‘ 
Shut! 


Rac} 
Adjust 
-ame 
for 
Plate 
4} by 


£44 


Very 





Por 
yritic 


asy'- 


nes, 


jects 


e rare 
lenite, 


RANE. 


ano 


NTS 


cooowne 





OcrTosBER 1, 1891! NATURE elxxv 





SiR WILLIAM THOMSON'S PATENT INDESTRUCTIBLE WATER TAPS. 


‘THESE TAPS have been opened and closed under water pressure for the 

equivalent of more than 50 years (30 times a day) without any deteriora- 
tion. The ordinary rubber, fibre, or leather washer valve, and the packing or 
washer around the spindle, are entirely dispensed with. Perfect water- 
tightness is nevertheless atta ined. 

By the invention of this indestructible water tap Sir William Thomson, D.C.L. 
LL.D., President of the Royal Society, &c., the author of many other useful 
inventions, has effected what previous inventors have unsuccessfully attempted. 
By an ingenious device the metallic valve and its seat retain their burnished 
condition for an indefinite period. The taps are made of the best metal 
throughout, and are equally suitable for boiling and cold water, are tested to 
300 lbs. per square inch before leaving the works, and are sold at a lower 
price than equal qualities of ordinary firms by the 


PALATINE ENGINEERING CO, LTD., 10 Blackstock St., Liverpool, 


SOLE LICENSEES. 





Descriptive Pamphlets and Prices on application. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 © 


17 s” ” 5 10 oO 
20 - ms 610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


EHARVEWYW @ PEAKE, 


56 CHARING CROSS ROAD, W.C. 








PERKEN, SON & RAYMENT, 2322220 Zur 
: gy Dixouat forte Trade London, B.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


PHOTOGRAPHIC OUTFITS. | |= “OPTIMUS” “OPTIMUS” 
Superior Long Focus Camera, SCOUT. SCORER. 


Dark Slide, Rapid Rectilinear Lens. Instantaneous 





Shutter, Tripod and Waterproof Case Complete. Re z 
Medium Size. Small Size. b. 
; Clear Definition. Clear Definition. f 
Rack mm For Plates | @ Good Field Large Field. : 
ae | 6b by 42, Magnifying 64 Magnifying 25 E 
for £5 10s. sienee., times. = 
Atby o | 70s 30s. 
£44 ‘ } For Plates . 
= 8h by 64. For Definition and Magnifying Power we invite intendiny Purchasers to test our 
£8. Field Glasses against any in the sb orid. 
Excellent Copies of the actual, natural Handwriting, also THE ZOOLOGIST : 


of Drawings, Music, even of elaborate Sketches, Pro- 
4 | N J "URAL HISTORY. 
grammes, Plans (up to Double-Elephant size), Shorthand, and A MONTHLY MAGAZINE OF NAT ' H 
Type-Writing, are easily, quickly, and cheaply produced by the Uhird Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 


water mollusca, with remarks on the haunts and habits of the species; and 





Very uid ink, used with ordinary pen and paper. Auto-Circulars other matters of general interest " |} who ae or Po aatural Meeery. 
resembl c 2 ts of the Linnean, Zoological, and Entomological Societies. Reviews 
ne Se ae. Seah Cee ee ers F cama ee books. Occasional translations —. — ~~ ee 
J journals of important and interesting articlesin various branchesot zoology. 
AUTOCOPYIST DEPT. (A.B. T.Co.y Lae), There are occasional woodcuts. 
London Wall, London, and 52 Princess Street, Manchester. SIMPKIN, MARSHALL, & CO., Stationers’ Hall Cour’. 
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“HYGIENIC” 


WOOLLEN SYSTEM OF UNDERWEAR. 
FOR LADIES, GENTLEMEN, AND CHILDREN. 
Samples and Illustrated Catalogues containing full particulars, sent on receipt of inquiry, post free. 
As Manufactured and Exhibited by us at the INTERNATIONAL EXHIBITION, GLASGOW. 


The spontaneous and hearty testimony borne by the medical faculty to the merits of our makes of Underwear is without 
doubt a most gratifying confirmation of the claims we have advanced in its favour. 


Excerpts from Press opinions. 


‘““We tna speciat merit in the Forsyth under- 

hese embrace every article almost that 
gentleman, or child may wear, and are 
fully made and neatly finished.”— The Queen 









Excerpts from Customers’ Letters. 


‘I have now found the right material in your 
‘Hyg zienic.’ It cannot be surpassed.”” 






‘The ‘Hygienic’ underwear has given | great 


he samp les from this firm are eminently satis- 
The elastic woven vests give great choice 
the very thi n ones might be worn 
lise omf rt in the hottest summer, while 
cker varieties afford ample protection ag ainst 
and vet retain a smoothness of texture which 
ents any irritating friction, and, from the un- 





















utimatien and has not shrunk in the least 
“For comfort, style, and durability tw the 
en zienic ’ garments are the best I ever had.’ 


‘The children’s ‘ Hygienic’ combinations give 
great satisfaction, and have worn well.’ 















Ors 

shrinkat le nature of the material, will be found far ‘I have very much pleasure in testifyin ng to the 
mere useful for underwear than most ordinary eactiinans of your *‘ Hygienic’ underwear.’ 

flannels. They are very gratifying examples of “‘Tam much pleased with the ‘ Hygienic’ under- 
home manufacture. '"—Lanceil 


wear, and feel great comfort in their wear. 

‘*Forsyth’s hygienic underwear fo wr adults and 
j of both sexes are splend 

and wear. Heads of h 

d(t o Glasgow) for sam 







‘The ‘ Hygienic’ combinations made to order 
are very nice, and fit well.”’ 


NO “The ‘ Hygienic’ und lerwear got three years ag 





ge for themselves.”— Zhe Lady. 





at 72442 were found so comfortable.’ 
(Please name this Paper. 

FORSYTH, | RENFIELD D4. GLAS W, 
_— e ou “2 
?e] Ee? = 
| ie & 5 
= * Z Aa 2a 
fa i 3seod go 
w O «= | 22: S4 
>» = See |"5 
we ~ Z g ) Helm . 
” A | B&s Fae 
; = ‘pAS Sg 
O = \-— 2 wa 
[ — } f Nn Ni] @eS ¢ 
ow d be 1 in = 

— can 
the | 4) oes ° a 





TO H.BH. THE PRINCE OF WALES, THE EMPRESS: OF GERMANY, Y, &e 


Se BRAND & C0. 
yf BEEF 
| BOUILLON. 


ak ies, Maes 


SSENCES of GEEF, TD ioe Beverage, made by the simple addition 


MUTTON VEAL & CHICKEN, th eDst Of Boiling Water, at a cost within a the 


= SEA STURTLE Sour & JELLY ee 

MEK EAT LOZENCES te: S 

~ Printed y RicuarD Ci LAY AND Sons, Limite onl 8 Bread Street Hill, Que " Vict roria Street, in the City of London, and Published } 
MACMILLAN AND Co., at 29 Bedford Street ndon, W.C., and 112 Fourth Avenue, New York.—Tuurspay, October 1, 1&gt- 











A most Nutritious and Invigorating 





reach of all. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH, 


No. 1145, VOL. 44.) _ THURSDAY, OCTOBER 8, 1891. [PRICE 15 CENTS. 
Regiewed as a Newspaper at the General Post Office.) [All Rights are Reserved. 7 


NEWTON'S ELECTRIC LANTERNS, | NALDER BROS. & CO., 
Sint Royal Dublin Society, Oxford and Cambridge Universtics, ke.” | 16 RED LION STREET, 

NEWTON’S NEW PATENT TRIPLE ROTATING CLERKENWELL, LONDON, £.C. 

The Author of ‘ ‘uteieen Peeeal tis tessa :—** The most | TELEPHONE No, 6770. TELEGRAPHIC 


complete, convenient, and powerful instrum:nt for scientific demonstration ADDRESS : SECOHM, LONDON. 
with which I am acquainted.” 


The Author of “The Book of the Lantern” says :—‘tThe m st complete | NEW PATTERN BALLISTIC & = 


and perfect projection apparatus ever devised.”” 








GALVANOMETER. 
ELECTRIC MICROSCOPES FOR PROJECTION. | 
OPTICAL LANTERNS aiid : 
Of the Highest Quality for Oil and Limelight. Resistance 10,000 Ohms. 
LANTERN SLIDES meer 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, PHYSICAL GEOGRAPHY, BACILLI, &c. —s 
lilustrated Catalogue of Lanterns and Special Apparatus for Scientific Prices 
Projection, with Detailed List of Stides, 4d. e 
: and full 
SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 
Catalogue, 144 pages, 6d. particulars 
NEWTON & CO., 
Manufacturing Opticians to the Queen and the G.vernment, on 
¥- By Spreciat APPOINTMENT 
To the Royal Institution of Great Britain and the Science and Art application. 
Department, 





3 FLEET STREET, LONDON. 


LEACH’S PATENT TRAVELLER'S COMPANION. 
LANTERN MICROSCOPE. 








Aneroid Barometer with Altitude Scale, Compass with Pa‘ent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted) 


PRICE £4 10s. to £7 10s. 


ILLusTRaATED Price Lists postep Free TO AL -L PARTS OF THE WORLD 


The most Perfect Instrument for the purpose for which it’ is N EGRET TI & ZAM BRA, 
tend . 
intended, Prayers with fine adjustment, £9. 38 HOLBORN VIADUCT. 
ce Pamphlet Catalogue. Branches: 4 CORNHILL ; 122 REGENT STREET. 
w. tI. CHADW IKICKE, Photographic Studio—CRYSTAL PALACE, Sydenham. 


N Zambi Illustrated Catal " o E Pri 6d. 
: ST. MARY’ S STREET, MANCHESTER. “Fephoce ‘No. + gg Saegualie Aabeen t pt bee te 
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‘NORFOLK ‘COUNTY COUNCIL. 


TECHNICAL INSTRUCTION ACTS, 1889 AND 18or. 

The TECHNICAL EDUCATION COMMITTEE of the NORFOLK 
COUNTY COUNCIL requires the services, at the NORFOLK COUNTY 
SCHOOL, of an INSTRUCTOR for the AGRICULTURALSIDE which 
it is prope osed to establish there. He must possess considerable Scientific 
qualifications:combined with experience of Practical Agriculture. In addi- 
tion to his work at the School he will be required to perform other duties 
under the Technical Education Committee in other parts of the County. 
— the limits of the School he will be under the d.rection of the Head 
Master. 

Salary £400 per Annum, w th Board and Residence in the School, or an 
equivalent allowance. 

Applications, stating Age and Qualifications, to be sent to me not later 


than OCTOBER 20. 
H. C. BOLINGBROKE, 
Secretary, Technical Committee. 
Shirehall, Norwich, September 26, 1°91. 


TECHNICAL INSTRUCTION ACTS. 
STAFFORDSHIRE COUNTY COUNCIL. 

The Technical Instruction Committee of the Staffordshire County Council 
are prepared to APPOINT TWO TRAVELLING LECTURERS in 
AGRICUL ru RE, one for North and one for South Staffordshire, at a 
Stipend of £250, with Travelling Expenses 

Applications must be accompanied by Testime onials (not more than Six in 
each case), and should be sent in on or 
Crerk of the Country Covuncit, Stafford. 
prepared to enter on the duties forthwith. 

For further information, apply to the Dire 
Tion, County Council Offices, Stafford. 

MATT. rs 


The Lecturers 


oR of TECHNICAL INsTRUC- 


BLAKISTON, 
lerk of the County Council. 


Stafford, September 26, 1891 


ONSLOW COLLEGE OF SCIENCE 
AND ART. 











183 KING'S ROAD, CHELSEA, S.W. 
IN CONNECTION WITH THE POLYTECHNIC INSTITUTE 
FOR St 3OU CH- WEST LONDON. 
CI poe ml oo and BIOL GY, wlth Practi ical Ir 
to the h termediate B.Sc. ‘yer n, will t 
Mr. C. GAHAN, MAGS Hon an and F 
Biology). 
( eaily all the Science subjects of the Science and 
Pr pl cat 
R. H. CURTIS, Hon. Secretary. 
UNIVERSITY COLLEGE, 
GOWER STREET. 
LECTURES ON GEOLOGY. 
By Prof. BONNEY, D.Sc., LL.D., F.R.S 
General Course (60 I ectures), Tuesday, Wednesday, Thursday, at 12, 
ng CT BER 6; E Le Monday, at 2, 








2 ), 

beginning OCTORER 12; c (London), Tues- 

day. Wednesday. Thursday 
For further Information 

HORSBURGH, M.A., 


‘UNIVERSITY COLLEGE, LONDON. 


LECTURES ON Z OLOGY. 
Prof. W. F. R. WELDON, M.A., F.R.S., wi 


Secretary. 






















Session aCourse of L-ctures on the DECAPOD CRUSTACEA, intended | 
specially for Senior Students who i to pursue original investigations in | 
Zovlogy. The Lectures w.ll be given twice weekly, commencing SATUR- | 
DAY, OCTOBER 17, at 10 a.m. 

The General Course of Lectures on Zoology, suitable for Students preparing | 
for the various Examinatio th ity of London, commences 





f 
MONDAY, OCTOBER 5, at4pm. 


KING’ S COLLEGE, LONDON. 
LOGIC AND MENTAL PHILOSOPHY. 
Tnis Class will be conducted by the Rev. Prof. CALDECOTT, M.A., 
Fellow of Sr. John’s College, Can ige, and will be held on WEDNES.- 
DAY EVENINGS fror r 





k, begir OCTOBER 14. 
The Fee is £r 115. ter Course, payable in advance in the 
College Office. 
ures apply to J. W. Cunnincuaw, Esq., King’s 








UNIVERSITY MATRICULATION B.A. 
AND B.Sc. EXAMINATIONS. 





The Evening Classes at King’s College (Strand), London, next to Somer- 
set House, are arrang:d to prepare for tuese Examinations and for General 
and nmercial 

or Prospectus SECRETARY, 





J. W. CUNNINGHAM. 


before OCTOBER 13 next, to the | 
must be | 


deliver during the ensuing | 


| 


LIVING SPECIMENS FOR THE} 
MICROSCOPE. 


PIF 


Volvox globator, Asplanchnopus myrmeles, Lacinularia socialis, Plum. 
tella repens, Paludicella Ehrenbergi, and other beautiful specimens of 
Pond-life, rs. rer Tube. with Drawing and Description. Amba, Hydn, 
Vorticella, &c., for Students. 

List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


CITY OF LONDON SCHOOL. _ 


Wanted. an ASSISTANT MASTER, to attend about 30 hours a week, to 
give instruction mainly in PHYS'CAL SCIENCE. He will superintend 
the New Physical Department. The Salary will be £250 a Year. 
|} Candidates for the Appointment, v hose age must not exceed thirty-five 

are requested to forward their Applications, accompanied with a Copy of 

‘lestimonials as to Qualification and Character, not later than SATURDAY, 
OCTOBER 24 Neat, to the SECRETARY, at the School, Victoria Embaak- 
ment, E.C. 

Preference will be given to a Gentleman with Mathematical Qualifications 
Selected Candidates will be duly communicated with. 

Forms of Application to be obtained of the SECRETARY. 








The Committee of the Sheffield Technical School require the Services 


| SHEFFIELD TECHNICAL SCHOOL. 
| 


an additicnal DEMONSTRATOR in the METALLURGICAL DE 
PARTMENT to take the Lectures in Geology and Mineralogy, and to giv 
instruction in Dry Assaying and in Iron and Steel Analysis. Salary, 


per annum, 
Applications and Testimonials to be sent in, on or before OCTOBER 

to 

Secretary. 


WALTER SWIFT, 
THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. — 
for the Colonies. Students gained the First, Third, and Fourth 
ships of the Royal Agricultural Society, 1888; First in Agriculture Jusi« 

Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1290. 


TO GEOLOGISTS AND DEALERS IN 
FOSSILS AND MINERALS. 














| ae tog sahan by the ion Dr. Gaoan e Deane, F. ‘GS gham 
| The Sale is undertaken for the family by the wee cco who will forms 
| particulars, and can arrange for intendi g purchasers to see the collectios 
Well. ngton, Salop. 

| 


| —Address, Dr. Cu. CALLAway, 


PRACTICAL BIOLOGY. 


LONDON EXAMS., on THURSDAYS at 7 p.m., Charterhou 
Schools, Goswell Road. Private Classes or Tuition at 3 Sterl 
elier Square, S.W. Results: Two First in Honours at B.Sc. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAM, 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agate 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 


Fine Native Silver with Green Blende, Orange Yellow Wulfenites, Brow: 
Vanadinite. iarge series of beautiful Mocha Stones, very interesting ® 
beautiful groups of Crystallized Calcite, Barytes, and Specular Iron #8 
(Juartz. 


| MICRO- PETROLOGY. | 




















Rock Sections for the Microscope, of special value and interest: :—Por 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dulerite with Po _ 


Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; 
Inchcoim, Firth of Forth; Thulite, Norway; Siliceous Oolite, Penasy' 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTALoGues Post FREE. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 
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F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, TQ GEOLOGICAL, &c., STUDENTS. 








NATURAL HISTORY AGENCY, JAMES R. GREGORY can now supply Special Sets of Microscopic 
Slides and Sections to illustrate Physiography and Geology, prepared 
158 BROMPTON ROAD, LONDON, expressly for him in the best manner. 
° : : . Series A contains 6 Slides (Physiography) i in Case, 6s. 6d ; Post, 2d. 
Dealer in Rocks, Minerals, Fossils, and other Objects - 2 «o wie dito), 308.642.3394. 
of Scientific Interest. * 5 ” of ap. Ign. eo - a — a. 
* > ~~ 12 Slides, Sedim. and Metam. Rocks, in Case, 18s. 
Post fi 
The Specimens recently added to Stock include examples of the rare » & « 36 Slides, Typical Rock Sections, in Po!ished Wood 
Cazsium mineral Pollucite, from Maine, also of Beryllonite and Hiddenite, | Case, £2 12s. 6d. Post free. 
U.S.A. ; fine sections of Siphonia in Flint ; Fossils and Sedimentary and ? ; 
Igneous Rocks from the Llandovery, Caradoc, Llandeilo, Wenlock, and Lists of Contents of these Sets Free on application. 


Upper Lingula Beds near Builth, Church Strett:n, and Aymestry ; Trilobites 
and Macrocystella from the Shineton Shales ; Foraminifera and other Fossils 
from the Thanet Sands, near Ramsgate; a ‘selection of Ornamental Shells 


All Sections in General Lists of Rock Sections. Several Hundred Varieties, 
many rare and interesting. Repucep to 1g, 6d. Eacu. 


and Malayan Butterflies; and Micro-sections of ‘‘ Flaser-Gabbro” from Collections, Specimens, Apparatus, &c., as usual. 
Scotland and Germany, of Diamantiferous ‘‘ Blue Ground ”’ from Kimberley, 
and of Chert with Organisms. -A-varied-assortment of Microscopical Glass JAME S R. GREGO RY, 


Slips and Covers always on hand. 
een HES eaeeree: 88 CHARLOTTE STREET, FITZROY SQUARE, Ww. 
Bueciont S Gastee s of the actual, natural Handwriting, also — as 


pease 101 OWAYS PILLS | 


wings 
grammes, Pians (up to Doable-Elephant size), Shorthand, and 
AU ] 0¢ 0 PY | % —_ Is unequalled in the Cure of all Disorders of the LIVER, 


F ype Writing , are easily, quickly, and cheaply produced by the 
| §TOMACH, KIDNEYS AND BOWELS. A Great PURI- 
Vv fluid ink, d with ordinary d Auto-Circular , 
"laeable uvition leman. Dealers Meuse of Larés, Gc. FIER of the BLOOD; as Powerful Invigorator of the 
AUTOCOPYIST DEPT. (4.8.T.C:., La.), System, if suffering from WEAKNESS AND DEBILITY, 
London Wall, London, and 52 Princess Street, Manct ter. and is unequalled in Complaints incidental to Females. 


MACMILLAN & GO.’S BOOKS FOR CHEMICAL STUDENTS. 


AUTHORIZED ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
8vo, Cloth, 14s. net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. Being also an Introduction to the Study of the Science. By ERNST VON MEYER, Ph.D., Pro- 
fessor of Chemistry in the University of Leipzig. Translated with the Author’s sanction by GzorGE McGow AN, Ph. D., 
Demonstrator in Chemistry, University College, North Wales, Bangor. 

SPEAKER :—“A standard book on the subject. The conclusions are obviously the outcome of wide knowledge, independent 
research, and sound judgment.” 

SCOTSMAN :— The book is an admirable one in every way. Beginning with the origin of chemistry as found in alchemy, 
it traces the history of the science dowa to the present time. The author gives a clear account of the genesis of chemical theory, 
and at the same time presents a comprehensive history of the progress of knowledge of the various departments. The account of 
the development of the atomic theory is particularly well done.” 


NEW AND THOROUGHLY REVISED EDITION. 
8vo, Cloth, 18s. 


ACOMPLETE TREATISE on INORGANIC AND ORGANIC CHEMISTRY. 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 
Vol. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, on ORGANIC CHEMISTRY. Six 
Parts. Part III. New and Thoroughly Revised Edition. 


CHEMICAL NEWS :—*‘ As a systematic treatise on chemistry the work in its entirety has no equal in the English 
age.” 


, ACADEMY:—“ The authors are evidently bent on making their book the finest treatise on systematic chemistry in the 
anguage.”” 


RON :—“ One of the best treatises in our language.” 
Globe 8vo, 6s. 
M IXED METALS OR METALLIC ALLOYS. By Arruur H. Hiorns, 
Principal of the School of Metallurgy, Birmingham and Midland Institute. 
CHEMICAL NEWS :—“ The best manual of alloys to be met with in the English language.” 














BY THE SAME AUTHOR. 
PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use 


of Teachers, Students, and Assayers. With Illustrations, Globe 8vo, 6s. 


A TEXT-BOOK OF ELEMENTARY METALLURGY. For the use of 


Students. Globe 8vo, 45 


IRON AND STEEL MANUFACTURE. A Text-book for Beginners. _ Illus- 
trated. Globe 8vo, s. a 
oe MACMILLAN AND CO., LONDON. 
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Just Published, 8vo, Cloth, rss. 
THE ELECTROMAGNET 


ELECTROMAGNETIC MECHANISM. 


By SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S. 
(Principal of, and Professor of Physics in, the City and Guilds of London 
Technical College, Finsbury). 


London: E. & F. N. SPON, 125 Strand. 


In Crown 8vo, Cloth, Price ss. 


AN INTRODUCTION 
CHEMICAL THEORY. 


BY 
ALEXANDER SCOTT, M.A., D.Sc., F.R.S.E., 
Late Scholar of Trinity College, Cambridge. 
(Vert week. 
London and 1 Edinburgh : ADAM & CH ARLES ‘BL ACK 


SWAN SONNENSCHEIN & Co. 


THE PHILOSOPHY OF EVOLUTION. 
RIDDLES of the SPHINX: a Study in 
the PHILOSOPHY of EVOLUTION. By A TRUGLODYTE. 
8vo, 12s. 

Introductory— Agnosticism—Scepticism — Pessimism — Reconstruction — 
The Method of Philosophy—The Metaphysics of Evolution—Formulas of 
the ae of Evolution—Man and the World—Man and God—Immortality— 
Conclusion. 


“Itis d listinguished by real literary charm, and often rises to eloquence.” 
_ Ww estminster Review 


* A book of very considerable force and interest. 
poe his writing is good.”— National Observer. 
INTRODUCTORY SCIENCE TEXT-BOOKS. 
PETROLOGY. By F. H. Harcn, Ph.D., 


F.G.S. With 43 Illustrations. 3. 6d. [Second Edition. 
‘*A model of what a student's text-book should be ; clear, cuncise, and yet 
full."—Literary World. 
D.Sc., 


2. BOTANY. By Epwarp AVELING, 
Fellow of University College, Lond.: With 271 Illustrations. 4s. 6d. 


‘The best and most practical elementary text-book of botany in the 
E nglish’ anzuage.”’— National Observer. 


PETROGRAPHICAL TABLES for 
MICROSCOPICAL DETERMINATION of ROCK-FORMING 
MINERALS. By Prof. H. ROSENBUSCH. Edited by F. H. 
Hatcn, D.Sc. 4to, Limp Cloth, 3s. 6d. 


YOUNG COLLECTOR SERIES New Volume. 
BRITISH BIRDS. By Rev. H. A. MacpHERson. 
120 Pages, Fully Illustrated. 1s. 
SWAN SONNENSCHEIN & C0O., Paternoster Square, E.C. 


JUST PUBLISHED. 


With 12 Full-page Plates, containing Coloured Figures of upwards of 
Forty Species, Crown 8vo, 7s. 6. 


His thinking is genuine 


BRITISH EDIBLE FUNGI. 
How to Distinguish and how to Cook Them. 
By M. C. COOKE, LL.D. 


| 





the 


————_ 


Now Ready, at all Libraries and Booksellers. 


SOUTH AFRICA: 


From Arab Domination to British Rule, 


EDITED BY 
R. W. MURRAY, F.R.GS., 
Of Cape Town, 
With 5 Maps, and Views of Cape Town in 1668 and 1891, 
Demy 8vo, Cloth Elegant, Price 12s. 6d. 


London: EDWARD STANFORD, 26 and 27 Cockspur 
Street, Charing Cross, S.W. 


HEINEMANN’S 
SCIENTIFIC HAND-BOOKS. 


THE NEW VOLUME. 
GEODESY. By J. Howarp Gorg, 


Small Crown 8vo, Cloth ss., Illustrated. 
PreEviousLy IssuE 


MANUAL OF ASSAYING GOLD, SIL- 
VER, COPPER, AND LEAD ORES. By WALTER LEE 
BROWN, B.Sc. With a Chapter on ~. ASSAYING OF FUEL, 
by A. B. GRIFFITHS, Ph.D., F.R.S, F.C.S. Small Crown 8vo, 
Cloth, 7s. 6@. Illustrated. 

Colliery Guardian.—“ A delightful and fascinating hock.”* 

THE PHYSICAL PERTIES 
OF GASES. By ARTHUR L. KIMBALL. Small Crown 8vo, 
Cloth, 5s , Illustrated. 

Chemical News.—‘ The man of culture who wishes for a general and 
accurate acquaintance with the physical properties cf gases will find in Mr. 

Kimball’s work just what he requires.” 


HEAT AS A FORM OF ENERGY. By 


Prof. R. H. THURSTON. Small Crown 8vo, Cloth, 5s., Illustrated. 
Chemical News.—* This work will prove both welcome and useful.” 
*,* List on APPLICATION. 


WM. HEINEMANN, 2:1 Bedford Street, W.C. 








London : 


UNIVERSITY EXTENSION MANUALS. 


Text-books for Study and Reference, in connection with the 
Authorized Courses of University Extension Lectures, 
edited by Prof. KniGutT, of St. Andrews. 


The First Instalment is Published this Day ; viz. :— 





|The PHILOSOPHY of the BEAUTIFUL. 


By Prof. KNIGHT, University of St. Andrews. Post 8vo, 3s. 6d. 


THE FINE ARTS. By Prof. G. Batpwiy 
BROWN, University of Edinburgh. With Illustrations. Post 8vo, 
38. 6d. 


ENGLISH COLONIZATION AND EM- 


The list given at the end of the volume represents all the kinds that the 


author remembers to have eaten, and he thinks that sixty-five will be con- 
sidered sufficient to establish his claim to be a fungus-eater and an authority 
on the subject. By the aid of the descriptions in writing, as untechnical 
as possit le, and the coloured figures, it is hoped that all reasonable care has 
been taken to prevent error or econger é in enting mushrooms or toadstools. 


With 22 Plates, a 100 Figures in Text, Demy 8vo, 10s. 6d. 


TAXIDERMY AND ZOOLOGICAL 
COLLECTING. 


By W. T. HORNADAY. 


The first complete manual that has appeared in English for the use of the 
amateur taxidermist, collector, osteologist, museum-builder, sportsman, and 
traveller. The careful detailed non-technical instructions which are given 
cover every branch of the art of collecting, preserving, and mounting mam- 
mals, birds, reptiles, and fishes for private use or for museums. Supple- 
menting Mr. Hornaday’s exhaustive treatment of his subject, W. J. Holland 
writes several chapters on collecting and preserving insects, thus making the 
book complete. Numerous designs aid to the perfect understanding of the 
author’s clear descriptions. 


London: KEGAN PAUL, TRENCH, TRURNER, & CO., Ltd., 
Paternoster House, Charing Cross Road, W.C. 


| 
| 
| 
| 
| 


PIRE. 


By A. CALDECOTT, Fellow of St. John’s College, Cam- 
bridge. 


Maps and Plans. Post 8vo, 3s. 6d. 


THE USE AND ABUSE OF MONEY. By 
Dr. W. CUNNINGHAM, Fellow of Trinity College, Cambridge, 
Professor of Economic Science, King’s College, London. Post 8vo, 3, 


In the Press and Nearly Ready :— 


THE REALM OF NATURE: a Manual of 
PHYSIOGRAPHY. By HUGH ROBERT MILL, University of 
Edinburgh. With Maps and Illustrations. 


FRENCH LITERATURE. By H. G. KEEXI, 


Wadham College, Oxford ; Fellow of the University of Calcutta 


THE ELEMENTS OF ETHICS. By Jou 
H. MUIRHEAD, Balliol College, Oxford, Lecturer on Moral Science, 
Royal Holloway College. 

By J. 


THE STUDY OF ANIMAL LIFE. 
ARTHUR THOMPSON, University of Edinburgh. 

Other Volumes will be published at short intervals. 

For Prospectus and Complete List of the Series apply to the Publisher, 


JOHN MURRAY, Albemarle Street. 
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Just Published, 8vo, Price 10s. 62. 


SOLUTIONS. 


By W. OSTWALD, 


Professor of Chemistry in the University of Leipzig. 


Being the Fourth Book, with some Additions, of the Second 


Edition of Ostwald’s ‘‘ Lehrbuch der Allgemeinen Chemie.” 


Translated by M. M. PATTISON MUIR, 


Fellow of Gonville and Caius College, Cambridge. 


London: LONGMANS, GREEN, & CO. 





JUST READY, with about 90 Engravings, 400 Pages, Crown 8vo. 


—_— 

QUANTITATIVE CHEMICAL ANALY- 

_ SIS. Adapted for the Laboratories of Colleges and Schools. By 

FRANK CLOWES, D.Sc.Lond_, Professor of Chemistry in University 

College, Nottingham, and J. BERNARD COLEMAN, Senior De- 
monstrator of Chemistry in said College. 

London: J. & A. CHURCHILL. 





Just Published, Crown 8vo, 2s. 6d. 


INTRODUCTION to the CHEMISTRY of 


FARMING. A Popular Hand-book for Practical Farmers. By the 
Right Hon. Sir THOMAS DYKE ACLAND. 


Lendon: 
SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. Limited. 


Fourth Edition, Revised and I)lustrated, Price 4s. 


THE FROG: an Introduction to Anatomy, 
HISTOLOGY, and EMBRYOLOGY. 3y A. MILNES MAR- 
SHALL. M.D., D.Sc., F.R.S., Professor of Zoology in the Owens 
College, Victoria University. 


London: SMITH, ELDER, & CO. Manchester: J. E. CORNISH. 





Just Published, Price 3s. Free by Post, 3s. 4}¢. 


THE OWENS COLLEGE CALENDAR 


FOR THE SESSION 1891-92. 
MACMILLAN & CO., London; J. E. CORNISH, Manchester. 








Just Published. 

CATALOGUE OF THE NATURAL HISTORY PUBLICATIONS 
OF THE BRITISH MUSEUM. 
BOTANICAL CATALOGUE, Part VII. 
Systematic and Miscellaneous, Medical Botany, Periodicals, &c. 

DULAU & CO., 37 Soho Square, London. 


ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE. 


THE MATHEMATICAL MONTHLY. Edited by J. 
_.D. RUNKLE. Complete in 3 vols, Cambridge, Mass., 1859-61. 38s. 
This journal, now scarce, was discontinued at the time of the American 

Civil War. Contains contributions by P. E. Chase, G. B. Bond, Prof. 

Pierce, Ww. D. Henkle, Elias Loomis, S. Newc mb, A. Cayley. 7. 

Oliver, T, H. Safford, W. Watson, E. B. Elliott, Chauncey Wright, W. 

Chauvenet, W. Ferrel, Matthew Collins, C. H. Davis, and others. 





CAMBRIDGE MATHEMATICAL JOURNAL. 
Edited by D. F. GREGORY and R. LESLIE ELLIS. 4 vols, 
1039-45. £8 8s. 


CAMBRIDGE AND DUBLIN MATHEMATICAL 
JOURNAL, Edited by Sir WM. THOMSON and N. M. 
FERRERS. 9 vols. 1846-54. £11 115. 

CLAPIN, A. C.—Optical Problems. 8vo. 1850. 335. 

oo Systematic collection of examples elucidating the various theorems of 

franca Optics—Illumination, Direct and Oblique Reflection and Re- 

traction, Prisms, Lenses, Aberration, Dispersion of Light, Images and 

Vision, Telescopes, Rainbow, &c. 


DE MORGAN, A.—The Book of Almanacs, with an Index 
of Reference, by which the Almanac may be found for every year, from 
any Epoch, up to a.p. 2000, &c. and edit. Cloth. 1871. 6s. 

EARNSHAW, S.—The Doctrine of Germs, or the Integra- 


tion of certain Partial Differential Equations which occur in Mathe- 
matical Physics, 8vo. 1881. 3s. 








WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published: Price 6d., Post Free. 
No. 110, Natural History and Scientific Book Circular, 
48 Pages, 1174 Works. 


ConTEnTs : Geology : Part 1, General Works—Glaciers—Volcanoes—An- 
cient Works—Geology of Great Britain and Ireland—Geology of Europe 
—Geolozy of Asia, Africa, America, Australasia—Geological Transactions. 


W. WESLEY & SON, 28 ESSEX STREET, STRAND. 


+ STANLE a 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
ndia, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: -GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CONCHOLOGY. 

New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 





SUBSCRIPTIONS TO “NATURE.” 








Lf ea & 
. Se ee ee ee es 
Half-yearly. . 2... 2 we ee 014 6 
Quarterly ae ee o 7 6 
To THE UNITED STATES, THE CONTINENT, &c. :— 
... oe eee poe ee 2S 
Half-yearly. . hanes aheion C22 4 
Quarterly ee : eh . © 8 oO 
To INDIA, CHINA, AND JAPAN :— 
<a ee ee © re 
Hallf-yearly . chee sc en ee » SSS 
OS “eer arrtrar seer Ss 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column .......0 2 6 
DOP gk a oS oo eta en oe we oe 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Halfa Column . . . 115 © 
Halfa Page, ora Column ......3 5 0 
CO ee ee oe a 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN AND CO.’S PUBLICATIONS. 
NEW EDITIONS. 


NEW EDITION OF WOLSTENHOLME’S PROBLEMS. 
Just Ready, 8vo, Cloth, 18s. 


Mathematica] Problems on the Subjects for the Cambridge 


Mathematical Tripos Examination, Part I. 


Devised and Arranged by JOSEPH WOLSTENHOLME, M.A,., late Fellow and 
Tutor of Christ’s College, sometime Fellow of St. John’s College. 


By PROF. EVERETT. 
Just Ready, Fourth Edition, Extra Fcap. 8vo, 5s. 


Illustrations of the C.G.S. System of Units, with Tables 
of Physical Constants. 


By J. D. EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy in Qucen's College, Belfast. 


NEW EDITION. 
Just Ready, Crown 8vo, Cloth, 6s. 


Woolwich Mathematical Papers for Admission into the 
_ Royal Military Academy for the Years 1880-1890. 


Edited by E. J. BROOKSMITH, B.A., LL.M., St. John’s College, Cambridge, 
Instructor of Mathematics, Royal Military Academy. 





WORKS own POLITICAL ECONOMY sy FRANCIS A. WALKER, M.A., Ph.D. 
Just Ready, New and Cheaper Edition, 8vo, Cloth, 8s. 6a. net. 


The Wages Question: A Treatise on Wages and the 
Wages Class. ) 


By FRANCIS A. WALKER, M.A., Ph.D. 


Just Ready, New and Cheaper Edition, 8vo, Cloth, 8s. 6d. net. 


Money. 
By FRANCIS A. WALKER, Ph.D. 


NEW PART OF MR. BUCKTON’S MONOGRAPH ON THE CICAD/E. 
Now Ready, Part VII., 8vo, Paper Covers, 8s. net. 


Monograph of the British Cicade or Tettigide. 


Illustrated by more than 400 Coloured Drawings by Grorce Bowpier Bucxrton, F.R.S. 


Parts I., II., III., 1V., V., and VI. already Published, 8s. net each ; 
or Parts I.-1V. bound in Vol. I., 33s. 6d. net. 


MACMILLAN AND CO., LONDON. 
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MAGMILLAN & CO. NEW PUBLICATIONS. 


JUST PUBLISHED, Super Royal 8vo, Cloth, 315. 6d. 


ELECTRICITY AND MAGNETISM. 


Translated from the French of AMEDEE GUILLEMIN. 


Revised and Edited by SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S., 


Principal and Professor of Physics in the City and Guilds of London Technical College, Finsbury ; late Professor of Experimental 
Physics in University College, Bristol. 





WITH 600 ILLUSTRATIONS. 


8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 
By EDWARD WESTERMARCK, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 


TIME S :—‘‘ Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.” 

MANCHESTER GUARDIAN :—“ Mr. Westermarck has established his position among the first of historical anthropo- 
logists. . . . The book affords a model for future investigators in this field.” 

ANTI-JACOBIN :—‘*‘ A book which is far too rich in the detailed products of laborious research to be treated at once 
briefly and adequately. It is certainly the most valuable of recent contributions to the literature of a deeply-interesting theme.” 


NEW VOLUME OF NATURE SERIES. 
Just ready, Crown 8vo, Cloth, 4s. 6d. 


d 
THE RIGHT HAND: LEFT HANDEDNESS. By Sir Dayitet Wrison, 


LL.D., F.R.S.E., President of the University of Toronto. 


Just ready, 8vo, Cloth, 12s. net. 
THE POSITIVE THEORY OF CAPITAL. By Eucen V. BoéuM-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna. 


Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 







lume, in which the author sets forth his own theory of Capital, is the sequel and complement of the volume on “ Capital and Interest,” 


torically and critically, which was published in England some months ago, and was very cordially received by English Economists. 


treated / 

TIMES :—‘‘ Mr. Smart has done his work excellently. His preface, analytical digest, and the actual translation are all 
admirable. We have to thank him for rendering accessible to English students a treatise which is certainly well worth attention as 
a specimen of contemporary Continental thought, and which, although its central theory is based, as the author frankly avows, 
upon certain ideas of Jevons, has carried those idzas further and given them a special application.’’ 


UNIFORM WITH THE ABOVE, 
8vo. Price reduced to 12s. net. ; . 
CAPITAL AND INTEREST: a Critical History of Economical Theory. By 
EUGEN V. BOHM-BAWERK, Honorary Professor of Political Economy in the University of Vienna. Translated, witha 
Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 


NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 


NS COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—* Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY :—* The work is one which should be in the hands of every practical botanist.” 

SATURDAY REVIEW:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 


OUTLINES OF FIELD GEOLOGY. By Sir Arcurpatp Gerkir, LL.D, 





ec . 7 _ > . = — Mé 
F.R.S., Director-General of the Geological Survey of Great Britain and Ireland. 
“ This volume has now been thoroughly revised ard considerably enlarged. One of the chief changes will be found in the account "the schistose 
ts been re-written in the light of recent researches into these interesting but difficult parts of the geological record 1 number of new 
tave been added from my note-bvoks.’’—From the Author's Preface. 





MACMILLAN AND CO., LONDON. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 
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THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst many unsolicited Testimonials the 
following has been received by the maker:— 


































Prices FROM 

£5 to £7. 
—- EDINBURGH, May 31, 1889. 

DEAR S1r,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘* Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about ;4, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
it down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
/ results obtained speak vol- 
Y umes for the high class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) 
F 





Mcssmay, 


: 2. 
QS SG -R.M.S., Observer, 
Scott. Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 
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“The ‘STAR’ MICROSCOPE is a modern marvel at its low price? 
The lenses alone are worth the money.”—British Medical Journad. 


RECK'S 


£2 2s. to £5 5s. 





Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 

but is now a handsome, 
well-Erished Instrument. 















sece 





en 
R. & J. BECK, 68 Cornhill London, E.C. 





‘Ad09S0U9IN 














The body.is made entirely of brass and gun-metal, with rack-motion and 
fine scréw adjustment. Three achromatic powers of excellent defining 
power, 1-inch, $-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s. Od. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London, Ww.c. 


TRAVELLER’S COMPANION. 





———ae 





Aneroid Barometer with Altitude Scale, Compass with Pa‘ent D’a! and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 


PRICE £4 10s. to £7 10s. 


ILLusTRATED Price Lists posTeD FREE TO ALL PARTS oF THE Wort 


NEGRETTI & ZAMBRA 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, ’ 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6¢ 

Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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NORFOLK COUNTY COUNCIL. 
TECHNICAL INSTRUCTION ACTS, 1889 AND 18or. 

The TECHNICAL EDUCATION COMMITTEE of the NORFOLK 
COUNTY COUNCIL requires the services, a: the NORFOLK COUNTY 
SCHOOL, of an INSTRUCTOR for the AGRICUL! URAL SIDE which 
it is proposed to establish there. He must poxsess cons.derable Scientific 
qualifications c »mbined with experience of Practical Agriculture. In addi- 
tion to his work at the School he will be required to perform cther duties 
under the Technical Education Committee in other parts of the County. 

m. ithin the limits of the School he will be under the d.rection of the Head 
Master. 

Salary £400 per Annum, w.th Board and Residence in the School, or an 
equivalent allowance. 

R. plications, stating Age and Qual.fications, to be sent to me not later 

aan OCIOBER 2 

H. C. BOLINGBROKE, 
Secretary, Technical Committee. 
Shirehall, Norwich, September 26, 1°91. 


TECHNICAL INSTRUCTION ACTS. 
STAFFORDSHIRE COUNTY COUNCIL. 
The Technical Instruction Committee of the Stafford-hire County Council 
are prepared t» APPOINT I1WO ‘TRAVELLING LECTURERS in 


AGRICULTURE, one for North and one for South Staffordshire, at a 
Supend of £250, with Travelling Expenses 





Applications must be accompanied by Tc stim »nials (not more than Six in 
each case), and should be sent in on or before OCTOBER 13 next, to the 
CLERK of the County Covncit, Stafford. The Lecturers must be 


prepared to enter «n the duties forthwith. 
For further information, apply to the Director of TecunicaL Instruc- 
x, County Council Offices, Stafford. 
MATT. F. BLAKISTON, 
Clerk of the County Council 
Stafford, September 26, 189. 


ONSLOW COLLEGE OF SCIENCE 
AND ART. 
183 KING'S ROAD, CHELSEA, S.W. 
IN CONNECTION WITH THE POLYTECHNIC INSTITUTE 
FOR SOUTH-WEST LONDON. 
CL — in GE OLOGY and BIOL GY, with Practical Instruction up 
I ed 





‘ by 
Mr Cc. J. G: AHAN, M.A. (Science Honoursman and Forb-s Medallist in 


nearly all the Science subjects of the Science and 





R. H. CURTIS, Hon. Secretary. 





BEDFORD COLLEGE, LONDON, 
i9 YORK PLACE, BAKER STREET, W. 

AFTERNOON LECTURES, OPEN TO MEN AND WOMEN. 

Fir-t Course by Prof. H. FRANK HEATH: ‘ The Modern Masters 
of English Fiction - Fo ur Lectures on Dickens, Thackeray. George Eliot, 
und Ge age Meredith,” commencing on WEDNESDAY, OCTOBER 21, 
at 4.15. 
Second Course, by Profs HOLLAND CROMPTON: “ Passages in the 
i ory of a Raindrop.” commencing FRIDAY, NOVE MBER 20, 





"Fee “for each Course, ss.; Single Lectures, 2s. 
LUCY J. RUSSELL, Honorary Secretary. 


Gre OF LONDON SCHOOL. 


Wanted, an ASSISTANT MASTER, to attend about 30 hours a week, to 
give instruction mainly in PHYSICAL SCIENCE. He will superintend 
the New Physical Department. The Salary will be £250 a Year. 

Candidates for the Appointmen it, mee age must not exceed thirty-five, 
are rec uested to forward their Applic is, accompanied with a Copy of 

estimonials as to Qual ification ms eed not laterthan SATURDAY, 
OCTOBER 2 Next , to the SecreTary, at the School, Victoria Embank- 





ce will be given toa Gentleman with Mathematical Qu:lifications. 
i Candid ates ‘will be duly communicated wit 
Furms of Application to be obtained of the SEcrE TARY. 





SUNDAY LECTURE SOCIETY, 
ST. GEORGE’S HALL, LANGHAM PLACE. 


President—T. H. Huxrey, Esq., D.C.L., LL.D., F.R.S. 


The OPENING LECTURE o1 SUNDAY, OCTOBER 13, at 4 
o’Ci-ck 1 recisely, wi ll be by Sir JAMES CRICHTON-BROWNE, M.D., 
LL.D., F_R.S * Brain Rust.” 


Payment at the aan ts. (Reserved Seats), 6¢, and 1¢.; Members’ 


Annual Subscription, £1. 








LIVING SPECIMENS FOR THE 
MICROSCOPE. 


were 


Volvox globator, Asnlanchnopus myrmeles, Lacinularia socialis, Pluma- 
tella repens, Paludicella Ehrenbergi, and other beautiful specimens of 
Pond-lfe, 1s. er ‘Tube. with Drawing and Description. Ameeba, Hydra, 
Vorticella, &c., for Students. 

List Post Free. 


THOMAS E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


THE VICTORIA U NIVERSITY 


ENTRANCE EXAMINATION IN ARTS, INTRODUCTORY 
TO THE FACULTY OF MEDICINE. 
An important change has been made in the Regulations for this Examina. 
tion, information as to which can be obtained from the RESISTRAR. 
Manchester, October 1891. 


~ THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Prepar tion 
for the Colonies. Students gained the First, Third, and Fourth Schola 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junie 
Sch warships. » 1889 3 - First i in | Agriculture Senior Scholarships. 1890 








‘TO CONSTRUCTORS.—The Splendid 30- 





inch DIVIDED CIRCLE made for the late R. C. Carrincton, Esq 

F.R.S., by Stms. The Divisions are on Gold. Also the Four READ- 
ING MICROSCOPE MICROMETERS for the same, reading easi 

to }” or}’. For Sale or Part Exchange, Price £50. 


N.B.—Though readable throughout. the gold bend is in parts somewhat 


| scratched. May be seen at A. & C. DAWSON’S, 3 Ludgate Circ 


Buildings, E.C. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutnHam Roan, Lonpon, S.W. 








MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por 
— Basalt, Lion’s Haunch, Edinburgh; Dvlerite with by 
te, Crawford John, Lanarkshire ; ; Perlitic Pitchstone, Saxony ; 
cheolm, Firth of Forth; Thulite, Norway; Siliceous Volite, ”Penasy/: 
an a Siliceous Rock with a perfect oolitic structure. 
1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGues Post FREE. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


TO GEOLOGICAL, &c., ‘STUDENTS. 


JAMES R. GREGORY can now supply Special Sets of Microsop 
Slides and Sections to illustrate Physi graphy and Geology, prepa 
expressly for him in the best manner. 


Series A omni 6 Slides (Physiography) in Case, 6s. 6d; Post, ad 


~~ - “ 2 Slides duto) aa 128.6d.; » 

. ee 12 Slides, Typ. Ign. Rocks ., 18s. Post free. _ 

»o 2 w 12 Slides, Sedim. and Metam. Rocks, in Case, 154 
Post free. 

» > oe oe 6 Slides, Typical Rock Sections, in Polished Wood 


Case, £2 12s. 6d. Post free. 
Lists of Contents of these Sets Free on application. 


All Sections in General Lists of Rock Sections. Several Hundred Varieties 
many rare and interesting. RepuceD to 1g, 6d. EACH. 


Collections, Specimens, Apparatus, &c., as usual. 


JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS, 


Fine Native Silver with Green Blende, Orange Yellow Wulfenites, Brown 
Vanadinite. iarge series of beautiful Mocha Stones, very interesting and 
beautiful groups of Crystall'zed Calcite, Barytes, and Specular Iron with 
Quartz. 





F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on view: numerous recently acquired Jurassic fossils, Chalk Echino- 
derms, including Marsupites from Burpham ; a fine series of palatal teeth of 
Halodus, Sanda'odus, Oracanthus, Tomodus, Deltodus, and Orodus, besides 
a large collection of well-character:zed corals from the Black Rocks of 
Clifton, Bristol, now no longer worked ; also excellent examples of Tremadoc 
Trilobites, e.g. species of the genera Nesuretes and Angelina, from Garth, 
Og of Velvet, and other classical localities ; and Devonian fish-remains from 
Caithness and Banff. Among the recent additions to the stock of minerals 
are various old Cornish species, and a few Gloucestershire Celestines of 
abnormal habit. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use,and not liable to Blot. 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street; W. Epwarps, Old nge; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


[HOLLOWAY'S OINTMENT esata 


INFALLIBLE 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 








REMEDY 





ULCERS, If effectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


On the rst of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price rs. 3¢. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN. & CO., 54 Hatton Garden, E.C. 


WIMS 


Works in any 


NEW 
CHEAP 





NEWTON & CO., 
| SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 


By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT, 
MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 


Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, dc. 


CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 


New Catalogue, including List of Lan'ern Slides, 44. 


| 
OPTICAL PROJECTION. By Lewis Wricut. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 
Just Published by Longmans, 6s., net 4s. 6¢., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


KING, MENDHAM, & Co., 


Electrical Engineers 
AND 
Manufacturing Electricians. 


SpEciALiTIES.—K.M.B. Pocket Galvanoneter 
125. gd., post free. Testing Instruments for 
Science Teachers, Wimshurst Machi: es of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALocus, Sixtn Epitrion, 
Post Freer. 64 











Mathematical Instrument Manufacturer to H.M. Government. Council of 
India, Science and Art Department Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality aad Finish, at the most Moderate Prices. 
lilustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


HURST MACHINE. 


Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


17 ” ” 5 10 ° 
si a 610 oO 


POLARIZING PRISM. 
SCHOOL APPARATUS 


Approved by Science and Art Depariment. 


HARVEY @ PEAE, 
56 CHARING CROSS ROAD, W.C. 
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AN INTRODUCTION 


- 


HUMAN PHYSIOLOGY, 


By AUGUSTUS D. WALLER, M.D., 


Lecturer on Physiology at St. Mary’s Hospital Medical School, London ; late External Examiner at the Victosia University, 





London: LONGMANS, GREEN, & CO. 





—— 


Now Ready, Crown 8vo, 2s. 6. 


FRESH LIGHT ON THE DYNAMIC ACTION ‘AND PONDEROSITY OF MATTER. 


By “WATERDALE.” A System of Dynamics based on the Inertia of the Etherial Fluid, being identical with that of other matter, evolving 


therefrom its automatic cause of gravity. 


MANCHESTER COURIER.—“ An excellent text-book for students, written in a very lucid and masterly style. The writer deals with the 


constitution of the etherial fluid, primary cause of gravity, transplacement, specific ponderosities of elementary atoms, &e. : i ; 
OBSERTER.—** The volume will hardly fail to interest all who are conversant with the prevailing methods of dealing with scientific subjects. 


” 


GLASGOW HERALD.—* In these days it is somewhat unusual to find a scientific book written by an anonymous author, and in this case the 


nature of the subject and the method of treatment only whet one’s curiosity all the more to know who the writer is. . - 


To thus summarily knock away 


the bases upon which some of the most universally acknowledged beliefs of the physical scientists are founded by a clever process of reasoning, which seeks 
also to build up new ideas, is a proceeding daring and audacious, and it remains to be seen whether the views advanced will meet with acceptance.” 


CHAPMAN & HALL, LIMITED, London. 





Just Published. 


‘CATALOGUE OF THE NATURAL HISTORY PUBLICATIONS 
OF THE BRITISH MUSEUM. 


BOTANICAL CATALOGUE, Part VII. 


Systematic and Miscellaneous, Medical Botany, Periodicals, &c. 





DULAU & CO., 37 Soho Square, London. | 
| 


WALTER SCOTT’S NEW BOOKS. 
THE CONTEMPORARY SCIENCE SERIES. 


Crown &vo, Cloth, 3s. 6¢., Half Morocco, 6s. 6.7. 


THE MAN OF GENIUS. By Prof. Lomsroso. 


Deals with causes of genius ; influences of race, of heredity, of climate, of 









great es; mental and physical characteristics of men of genius; the 

relation between genius and insanity. Copiously illustrated. 

EDUCATION AND HEREDITY. by J. 
M. GUYAU 


_ Itisa sign of the value of this book that the natural impulse on arriving at 
its last page is to turn ag to the first, and to try to gather up and co- 
ordinate some of the many admirable tru Jacobin. 


$s it presents. —A nti-/a 
London : WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 















Now Ready, an eis 

Vol. XXVI.—New Series, Vol. VI.—Part I., OCTOBER 189r. 
With Plates and Woodcuts. 

THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. 
ONDUCTED BY 
Profs). HUMPHRY, TURNER, and M’KENDRICK. 
ConTENTsS -— 
1.—R. H. Charles, M.D. Craniometry of some Outcaste Tribes of the 





Panjab 


—W 7. Ridewood, B.Sc. Air-bladder and Ear of British Clupeoid 










nd its Nerve-supply. 
orsal and First Lumbar Nerves. 
of Fixing Paraffin Sections to 


numerary Teeth in Molar Region. 
I Hydrogen Sulphide, Hydrogen 
ride, and Hydrogen Telluride on Hamoglobin. 

] son, M.B. Report , tive Invest 
f Anatomical Society of Great id for 18 ;0-91. 

-C. F. Marshall, M.D. Thy: “Canal of His.” 














e igation 





fe 


Occurrence of Additional Phalanx in Human Pollex. 





ith, MD. Case of Transposition of Thoracic and Abdominal 
ith Congenital Ma nation of the Heart. 

«wood and H. D. Ro on. Fossz round the Caecum, and 
n of Vermiform Appendix, with Special Reference to Retro- 
neal Hernia. mh nal 

TE, 14 Henrietta Street, Covent Garden, London; 
© South Frederick Street, Edinburgh. 
















HEINEMANN’S 
SCIENTIFIC HAND-BOOKS. 


THE NEW VOLUME. 


GEODESY. By J. Howarp Gorg, 
Small Crown 8vo, Cloth s5s., Illustrated. 
Previous.y IssuEb. 


MANUAL OF ASSAYING GOLD, SIL- 
VER, COPPER, AND LEAD ORES. By WALTER LEE 
BROWN, B.Sc. With a Chapter on the ASSAYING OF FUEL, 
by A. B. GRIFFITHS, Ph.D., F.R.S. (Edin.), F.C.S. Small Crown 
8vo, Cloth, 7s. 6@. Illustrated. 

Colliery Guardian.—“ A delightful and fascinating book.” 

PHYSICAL ROPERTIES 
OF GASES. By ARTHUR L. KIMBALL. Small Crown 8yo, 
Cloth, ss., Illustrated. 

Chemical News.—‘ The man of culture who wishes for a general and 
accurate acquaintance with the physical properties cf gases will find in Mr. 
Kimball’s work just what he requires.” 

HEAT AS ORM OF ENERGY. By 
Prof. R. H. THURSTON. Small Crown 8vo, Cloth, 5s., Illustrated 

Chemical News.—‘ This work will prove both welcome and useful.” 

*.* List on APPLICATION. 


London: WM. HEINEMANN, 21 Bedford Street W.C. 


ON THE MODIFICATION OF ORGANISMS. 
By DAVID SYME. 


** Wonderfully does the interest of this book gain on you, till, as it draws 
to aclose, you almost dread the dénouement, half guessing what is to come, 
yet doubting whether you have not hoped toomuch. And this is true of m0 
novel, but of a severely scientific treatise on the theme indicated in Mr. 
Syme’s title ; though, if one may paraphrase a well-known definition of 
eloquence, the science is penetrated by ethical feeling. Facit indignatie 
versum : amoral dislike of the theory of natural selection has inspired the 
criticism of Darwin here presented.” —A nti-Jacobin. 





‘* A vigorous criticism, not so much of Darwinism in general, as of some 
portions of Darwin’s writings and reasonings. Mr. Syme is strong in dia 
lectic, and powerfully sustains his thesis that Darwin has in some respects 
overstated his case and misinterpreted the phenomena to which he appeals.” 
— Times. 

“* No earnest student of modern biological speculation can afford to neglect 
the strictures of this acute critic, who, in a field where he is, perhaps, some 
thing more of an amateur than in others in which he has distinguished him- 
self, displays the same grasp of the subject with which most of us at 
familiar in his ‘Outlines of an Industrial Science,’ and that even mor 
remarkable volume on ‘ Representative Government in England.’ ”—Daily 
Chronicle. 

‘In these days, when Darwinism holds the field, and any opposition 
his view is set down as a ‘biological revolt,’ it is refreshing to read so it 
and clear and strong a criticism of Darwin and his writings as we find @ 
this little book.’’—Aberdeen Free Press. 


** None of the burning questions on this subject are left untouched by the 
author, David Syme, and all that is touched is handled with knowledge aué 
temper. The satisfaction which Mr. Syme’s former works have evoked 
will certainly not be diminished by the present treatise.”’— Manchester 
Examiner and Times. 

Price 5s. 


KEGAN PAUL, TRENCH, & TRUBNER, London. 
GEORGE ROBERTSON, Melbourne. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Octroser 15. 
Camera CLvB, at 8.30.—Bacteria Photographed: Andrew Pringle. 


SUNDAY, OctToser 18. 
Sunpay Lecture Society, at 4.—Brain Rust 1 by Drawings 
and Diagrams): Sir James Crichton-Browne, F.R.S 
MONDAY, OctToser 19. 
-Camera Cus, at 8.30.—Lenses, I. : Lyonel Clark. 
WEDNESDAY, Ocroner 21. 
Rovat Microscoricat Society, at 8.—The Foraminifera of the Gault of 
Folkestone: F. Chapman.—Notices of New Infusoria from the Fresh 


Waters of the United States: Dr. A. C. Stokes.—Leach’s Lantern Micro- 
scope; Demonstration by W. I. Chadwick and W. Leach. 


THURSDAY, OcToBER 22. 





«Camera Cus, at 8.30.—Demonstrations and Illustrations of Reversal: 


Henry Sutton. 





Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
‘Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





Just Published, 8vo, Cloth, 15s. 
THE ELECTROMAGNET 


ELECTROMAGNETIC MECHANISM. | 


By SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S. | 


(Principal of, and Professor of Physics in, the City and Guilds of London 
Technical College, Finsbury). 


London: E. & F. N. SPON, 125 Strand. 


| 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published: Price 6d., Post Free. 


No, 110, Natural History and Scientific Book Circular, 
48 Pages, 1174 Works. 


ConTents : Geology : Part 1, General Works—Glaciers—Volcanoes—An- 
cient Works—Geology of Great Britain and Ireland—Geology of Europe | 
—Geology of Asia, Africa, America, Australasia—Geological Transactions. | 


W. WESLEY & SON, 28 ESSEX STREET, STRAND. 


ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE. 


THE MATHEMATICAL MONTHLY. Edited by J. 
D. RUNKLE. Complete in 3 vols, ° Cambridge, Mass., 1859-61. 38s. 
This journal, now scarce, was discontinued at the time of the Americ an 
Civil War. Contains contributions by P. E. Chase, G. B. Bond, Prof. 
Pierce, W. D. Henkle, Elias Loomis, S. Newcomb, A. Cayley. J. E. 
Oliver, T, H. Safford, Ww. Watson, E. B. Elliott, Chauncey Wright, W. 
Chauvenet, W. Ferrel, Matthew Collins, C. H. Davis, and others. 





CAMBRIDGE MATHEMATICAL JOURNAL. 
aad 7 >. F. GREGORY and R. LESLIE ELLIS. 4 vols, 
539°45- o OS. 


CAMBRIDGE AND DUBLIN MATHEMATICAL 
JOURNAL, Edited by Sir WM. THOMSON and N. M. 
FERRERS. ovols. 1846-54. £11 115. 


CLAPIN, A. C.—Optical Problems. 8vo. 1850. 35. 

A sy stematic collection of examples elucidating the various theorems of 
Geometrical Optics—IIlumination, Direct and Oblique Reflection and Re- 
fraction, Prisms, Lenses, Aberration, Dispersion of Light, Images and 
Vision, Telescopes, Rainbow, &c. 


DE MORGAN, A.—The Book of Almanacs, with an Index | 
of Reference, by ‘which the Almanac may be found for every year, from 
any Epoch, up to a.p. 2000, &c. andedit. Cloth. 1871. 6s. 

EARNSHAW, S.—The Doctrine of Germs, or the Integra- 


tion of certain P: artial Differential Equations which occur in Mathe- 
matical Physics. 8vo, 1881. 35. 
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By LIONEL 5S. BEALE, M.B., F. R. s., 
Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: and on Treating Disease. Pp. 380. 


rd Ed. ss. 
OUR MORALITY AND THE MORAL QUESTION. 2s. 6a, 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. §s. 
a 0 wo  ¥ _— THE MICROSCOPE. 100 


21s. 


(H 
THE 3 MICROSCOPE IN MEDICINE. 86 Plates. 21s. 
BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION, 5s. 
THE MYSTERY OF LIFE, 35. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §3. 6d. 


London: J. & A. CHURCHILE. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 


Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—“ ‘Is bad sight on the increase?’ is amswered by A. 


| Fournet with much common sense. 


Homeopathic Review :—“1f you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’’ 


(15 Stamps, from the Author.) 


Excellent Seg s of the actual, natural Handwri also 
of Drawings, Music, even of elaborate Sketches. 'Pro- 
Sere wri wR (up to Double-Elephant size), Shorthand, ant 

'» are easily, quickly, and cheaply produced by th 





AUTOGOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


“SUBSCRIPTIONS TO « NATURE.’ 
Yearly . : 1 8 o 
Half-yearly . Oo 14 6 
Quarterly o 7 6 


To THE UNITED STATES, THE CONTINENT, &c. :— 


Yearly. . . 110 6 
Half-yearly . o15 6 
Quarterly o S$ o 
To INDIA, CHINA, AND JAPAN :— 
Yearly. ~~ « 112 6 
Half-yearly . . em 016 6 
Quarterly ..... a OS ee 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column ....... 0 2 6 
Per Line after . . .0 09 
One Eighth Page, or "Quarter Column . 018 6 
Quarter Page, or Halfa Column . . . 115 0 
Half a Page, ora Column ...... 3 5 9 
Whole Page... .  f sae 60 00 


Money Orders 
OFFICE: 29 BEDFORD STREET, 


payable to MACMILLAN & CO. 
STRAND, W.C. 
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SIR — THOMSON'S PATENT INDESTRUCTIBLE WATER TAPS 


‘THESE T APs hans. hati paneaeny and closed under water pressure for th: 

equivalent of more than 50 years (30 times a day) without any deterion 
tion. The ordinary rubber, fibre, or leather washer valve, and the packing o: 
washer around the spindle, are entirely dispensed with. Perfect water 
tightness is nevertheless atta ined. 

By the invention of thisindestructible water tap Sir William Thomson, DCL 
LL.D., President of the Royal Society, &c., the author of many other usefi 
inventions, has effected what previous inventors have unsuccessfully attempted 
By an ingenious device the metallic valve and its seat retain their burnishe 
condition for an indefinite period. The taps are made of the best meta 
throughout, and are equally suitable for boiling and cold water, are tested 1 
300 lbs. per square inch before leaving the works, and are sold at a lowe 
price than equal qualities of ordinary firms by the 


PALATINE ENGINEERING CO., LTD., 10 Blackstock St., Liverpo, 


SOLE LICENSEES. 





Descriptive Pamphlets an d Prices on + application. 


PERKEN, SON, & RAYMENT, ‘ois cuse LONDON, 


LANTERN 
PHOTOGRAPHS, 
12s. per doz. 


PLAIN, 
18s. 6d. per doz. 


COLOURED. 









Russian Iron B “i Perforated Russian Mahogany outside Body 
Iron Body, | 2 Panelled Door, Bras 


Japanned Metal, 


CATALOGUE hes 
Brass Sliding Tub | Brass Sliding Tubes, | Stages, Sliding Tubes 
82s. 


Post FREE. 
30s. 45s. 50s. | 


m OPTIMUS ” sruntat LANTERN, Fortime.ticur. “ OPTIMUS * merece LANTERI 


Panelled Mahogany Body, 4 doors and moulded foot, Achromatic | The Top Lantern may be used separately with Oil Lamp. 
Photographic Front Lens, Compound Condensers, Brass b Sages, | Panelled Mahogany Body, 6 doors > mo ulded foot, Brass Stages 
. and sennnen Tubes... «- £8 8s.! and Tubes, Achro:natic Front Lens, C amine Condensers -.. £14 10. 


Third Edition, 8vo, Cloth, 18s. 


Mathematica] Problems on the Subjects for the Cambridg 


Mathematical Tripos Examination, Part I. 


Devised and Arranged by JOSEPH WOLSTENHOLME, M.A., late Fellow ani 
Tutor of Christ’s College, sometime Fellow of St. John’s College. 


Fourth Edition, Extra Fcap. 8vo, 5s. 


Illustrations of the C.G.S. System of Units, with Table 
of Physical Constants. 


By J. D. EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy in Queen's College, Belfast. 


New Edition, Crown 8vo, Cloth, 6s. 
Woolwich Mathematical Papers for Admission into the 
Royal Military Academy for the Years 1880-1890. 


Edited by E. J. BROOKSMITH, B.A., LL.M., St. John’s College, Cambridge, 
Instructor of Mathematics, Royal Military Academy. 


‘MACMILLAN AND CO., LONDON. 
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MACMILLAN & CO.°S NEW PUBLICATIONS. 


JUST PUBLISHED, Super Royal 8vo, Cloth, 315. 6d. 


ELECTRICITY AND MAGNETISM. 


Translated from the French of AMEDEF GUILLEMIN. 


Revised and Edited by SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S., 


Principal and Professor of Physics in the City and Guilds of London Technical College, Finsbury ; late Professor of Experimental 
Physics in University College, Bristol. 








WITH 600 ILLUSTRATIONS. 


8vo, Cloth, 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 


3y EDWARD WESTERMARCK, Ph.D., 


Lecturer on Sociology at the University of Helsingfors. 


TIMES :—‘* Very learned and elaborate, scientifically conceived and scientifically executed. It should command the serious 
attention of all scientific students of sociology.” 

MANCHESTER GUARDIAN :—* Mr. Westermarck has established his position among the first of historical anthropo- 
logists. . . . The book affords a model for future investigators in this field.” 

ANTI-JACOBIN :—*‘ A book which is far too rich in the detailed products of laborious research to be treated at once 
briefly and adequately. It is certainly the most valuable of recent contributions to the literature of a deeply-interesting theme.” 


NEW VOLUME OF NATURE SERIES. 
Just ready, Crown 8vo, Cloth, 4s. 6d. 


THE RIGHT HAND: LEFT HANDEDNESS. By Sir Daniet Writson, 


LL.D., F.R.S.E., President of the University of Toronto. 


ust ready, 8vo, Cloth, 12s. net. 


: “4 rs sed T ‘ - 

THE POSITIVE THEORY OF CAPITAL. By Eucen V. Boum-Bawerk, 
Counsellor in the Austrian Ministry of Finance, and Honorary Professor of Political Economy in the University of Vienna. 
Translated, with a Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret 
College, Glasgow. 

This volume, in which the author sets forth his own theory of Capital, is the sequel and complement of the volume on “‘ Cabital and Interest,” 
treated historically and critically, which was published in England some months ago, and was very cordially received by English Economists. 

TIMES :—‘‘Mr. Smart has done his work excellently. His preface, analytical digest, and the actual translation are all 
admirable. We have to thank him for rendering accessible to English students a treatise which is certainly well worth attention as 
a specimen of contemporary Continental thought, and which, although its central theory is based, as the author frankly avows, 
upon certain ideas of Jevons, has carried those ideas further and given them a special application.” 


UNIFORM WITH THE ABOVE. 
vo. Price reduced to I2s. net. 
CAPITAL AND INTEREST: a Critical History of Economical Theory. By 


EUGEN V. BOHM-BAWERK, Honorary Professor of Political Economy in the University of Vienna. Translated, witha 
Preface and Analysis, by WILLIAM SMART, M.A., Lecturer on Political Economy in Queen Margaret College, Glasgow. 


NEW EDITION, REVISED. 
\ Crown 8vo, Cloth, ros. 6d. 
A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATU. ’£ :—** Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMY .:—* The work is one which should be in the hands of every practical botanist.” ; 

SATURDAY REVIEW:—“ The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 


BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 


OUTLINES OF FIELD GEOLOGY. By Sir Arcuipatp Gerke, LL.D. 


F.R.S., Director-General of the Geological Survey of Great Britain and Ireland. 


ss pgs 

rocks ee volume has now been thoroughly revised and considerably enlarged. One of the chief changes will be found in the account of the schistose 

iliusinat ich has been re-written in the light of recent researches into these interesting but difficult parts of the geological record. A number of new 
ations have been added from my note-books.’’—From the Author's Preface. 


MACMILLAN AND CO., LONDON. 
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“HYGIENIC” 


WOOLLEN SYSTEM OF UNDERWEAR. 
FOR LADIES, GENTLEMEN, AND CHILDREN. 


Samples and Illustrated Catalogues containing full particulars, sent on recetpt of inquiry, post free. 
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As Manufactured and Exhibited by us at the INTERNATIONAL EXHIBITION, GLASGOW. 


The spontaneous and hearty testimony borne by the medical faculty to the merits of our makes of Underwear is without 
doubt a most gratifying confirmation of the claims we have advanced in its favour. 


Excerpts from Press opinions. 


garments. These embrace every article almost that 
a lady, gentleman, or child may wear, and are 
beautifully made and neatly finished.” — 7he Queen. 


‘The samples from this firm are eminently satis- 
factory. The elastic woven vests give great choice 
of thickness; the very thin ones might be worn 
without any discomfort in the hottest summer, while 
the thicker varieties afford ample protection against 
cold, and yet retain a smoothness of texture which 
| prevents any irritating friction, and, from the un- 
shrinkable nature of the material, will be found far 


‘We find speciat merit in the Forsyth under- 


Excerpts from Customers Letters. 


‘I have now found the right material in your 
‘Hygienic.’ It cannot be surpassed.” 


“The ‘Hygienic’ underwear has given great 
satisfaction and has mot shrunk in the least.” 

“‘For comfort, style, and durability of wear, the 
‘ Hygienic’ garments are the best I ever had.” 

“The children’s ‘ Hygienic’ combinations give 
great satisfaction, and have worn well.” 


CROSSLEY’S| —m 


“I have very much pleasure in testifying to the 
more useful for underwear than most ordinary excellence of your ‘ Hygienic’ underwear.” 
Se ee wee yey aeyas examples of ‘Iam much pleased with the ‘ Hygienic’ under- 
y wear, and feel great comfort in their wear.” 
‘Forsyth’s hygienic underwear for adults and 
children of both sexes are splendid for comfort, 
warmth, and wear. Heads of households will do 
well to send (to Glasgow) for samples of these goods TRADE 


and judge for themselves.”"— 7he Lady. MARK 







“The ‘Hygienic’ combinations made to order 
are very nice, and fit well.” 





NO ‘The ‘ Hygienic’ underwear got three years ago 
24 42 were found so comfortable.” 





* 
(Please name this Paper.) 
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other purposes when not so engaged. 
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“OTTO” 
‘H 
for Electric:Lighting. :Can be use 


GAS-ENGIN E. 
2-MAN TO 200 H.P. 


CROSSLEY BROS, Ltd, 





Crossley’s "New. 











AWARDED—2 GOLD MEDALS, Paris Universal Exhibition, 1889; 2 DIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC 


OBJECTS, Antwerp International Microscopical Exhibition, 1891 ; and 24 GOLD AND OTHER MEDALS at the Principal International Exhibitions 


of the World. 
MICROSCOPES. MICROSCOPIC OBJECTS. 
The Van Heurck Microscope (Registered). 


New Slides containing different Species of one . . i $.§ 4: 
Designed specially by WATSON & SONS to Genus of Diatomacea— Set of 12 Test Objects for various powers 
& “ a a, 4 a . ae v4 - 


Openshaw, Manchester. 


FORSYTH, RENFIELD ST., GLASGOW. 


ifi i se 2 Ls eee eee 2 >) 
the Specification of Dr. Van Heurck, of Antwerp, | ._: eee is q d. " (s ae ony? 12 of ae t) t 
for his delicate high-power work and photography. | Soviretie iscus, a Species “ ~~ = - Snake’s-head Coralline on Alga... = *£ 
The Edinburgh’Student’s Microscope. Navicula, Ow ew ee fF 6 ides (El te 
Made in four forms, suitable for the Amateur, | Aulacodiscus, 25  ,, ee ove w. 12 6| Set of 24 Botan‘cal Slides (Elementary 


Tissues), specially arranged for the use 
of Students (see page 28 of new cata- 
logue) ... . 


Student, or Professor. Price from £3 10s. New Slide, with about 150 Selected Diatoms 
The Scientist's Microscope, from Oamaru, N.Z. (exceptionally fine)... 6 6 


A largest-size Microscope, with all latest improve- | New Slide, with about 50 Selected Diatoms 
ments and every convenience for work. from England eee 


FULL ILUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
JUST PUBLISHED, NEW CLASSIFIED LIST OF MICROSCOPIC OBJECTS. 


W WATSON Either of the above Catalogues sent Post Free on application to— a r 
NV. ‘i & SONS OPTICIANS TO HER MAJESTY’S GOVERNME i? . 
‘ 313 HIGH HOLBORN, LONDON, W.C. 
ESTABLISHED 1837. AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


Printed by Richarp CLay anp Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London and Pubiished by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, October 15, 1891. 





= ons ies ai wo 0 4 
Drosera—new Slide—with Insects captured 1 6 
6 | Bacillus of Leprosy in Section of Skin «. 3 9 
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A WEEKLY 


No. ‘1147, VOL. 44] 


"Registered as a Newspaper at t the General Post Office.] 


“NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 













Extension Lecturers, &c. 
llighest quality only, £14 14s. 
\ew Catalogue of Optical Lanterns, 


and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
he Government, 
By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT 
BY°ITAIN 


3 FLEET STREET, LONDON. 





LEACH’S PATENT 
LANTERN MICROSCOPE. 








intended, 







Price, with fine adjustment, £9. 
See Pamphlet Catalogue. : 
ww. I CHADWICK. 
2ST. MARY’S STREET, MANCHESTER. 





ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


_ THURSDAY, OCTOBER 22, 1891. 


Cambridge and London University 


l'rigection Apparatus, and Scientific 


The most Perfect estrament for the purpose for which it is | 


| Photographic Studio—CRYSTAL PALACE, 
| Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings. Price Ss. 6d. 




















[PRICE 15 CENTS. 


[All Rights are Reserved. 


'NALDER BROS. & CO., 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 
| TELEPHONE No. 6770. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON. 
NEW PATTERN BALLISTIC 
GALVANOMETER. 





Resistance 10,000 Ohms. 


Prices 
and full 
particulars 
on 


application. 









Aneroid Barometer with Altitude Scale, Compass with Pa ent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 


PRICE £4 10s. to £7 10s. 


ILLUSTRATED Price Lists POSTED | FREE TO ALL PaRTs OF THE WORLD. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT. 

45 CORNHILL; 122 REGENT STREET, 

Sydenham. 








Branches : 


Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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UNIVERSITY COLLEGE OF NORTH | 
WALES (BANGOR). 


Applications are invited by the Senate for the Post of ASSISTANT- 
LECTURER and DEMONSTRATOR in PHYSICS, now Vacaat. 
Salary, £120. | 

Applications (with Testimonials) should be received not later than MON- 
DAY, NOVEMBER 2, by the undersigned, from whom also further par- 
ticulars may be obtained. 


W. CADWALADR DAVIES, Secretary and Registrar. 








SWANSEA TRAINING COLLEGE. | 


netion of Mr. D. Wittiams, a P RINCIPAL will be 
Candidates should be upw ards of 40 years of age, 
Married, t exper ience in Educational Work, of Sour ad Attain- 
meats, and of Bt isiness Hab He will be reqvired toc nduct the Corre- 
spondence of the College oe take an active and prominent pirt in the 


Owing to the Resig 
Required at this College 





p ssessed 









instruction of the Students. To commence Duties from JANUARY 1 
Next 

Salary, £3 © per annum without Residence 

All App! cat ons to be made later than NOVEMBER 14 Nex 

Application Forms may be obtained from Dr. W. MORGAN, Tec hnical 
Institute, Swansea. 





THE VICTORIA UNIVERSITY 


ENTRANCE EXAMINATION IN ARTS, INTRODUCTORY 





rO THE FACULTY OF MEDICINE. 
An important change has been made in the Regulati for this Examina 
tion, information as to which can be obta ned from the RESISTRAR. 
Manchester, October 1&1. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Prepar tion 
for the C-lonies. Students gained the First, Third, and Fourth Scnolar- 
shi2s of the Royal Agricultural Society. 1838: First in Agriculture Junior 
Sch darships, 1889 ; First in Agriculture Senior Scholarships, 1292 


TO GEOLOGICAL, &c., STUDENTS. 


JAMES R. GREGORY can now supply Speci ial Sets of Microscopic 
Jes and Sections to illustrate Physi graphy and Geology, prepared 
express'y for him in the best manner. 


< 


e ries Acontains ¢ Slides (Physio graphy) in Case, 6s 6d: Post, od 


ies B a 12 Slides ditto) ‘ 12, 6 
Cc ~ 12 Slides, Typ. Ign Rocks .. 18s Post free. 
RP « 12 Slides, Sedim. and Metam. R.« ks, in Case, 18s. 
Post free. 
a a. ie 36 Slides, Typical Rock Secti pone, in Po'ished Wood 
Case. an 6d. Pos 





Lists of Content 


All Sections in General Lis s of R <k Sections. S-veral Hundred Varieties 
many rare and interesting. Repucep to ]g, 6d. EAcH 


pbaratus, &c., as usual. 


s of these Sets Free on application. 





Collections, Specimens, A 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, W. 


F. H. BUTLER, | M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 


Now on view tired Ji 


numerous recent ly acq 
7 inclu 
rms, in m 


ng Marsupites firc Nn 

da odus, Oracz Tomoius, e | 
ole ti n of well-character 2 ed corals from the Black Rocks of 
!, now no longer worked ; also excellent examples of Tremadoc 
I'rilobites. e.g. species of the genera Nesurctes and Angelina, from Garth, 






ossils, Cha ope ye 
















Oe of Vel vet, and other clas<ical localit ad Devonian fish-remiins from 
Caithness and Banff. Among the r- : edition to the stock of minerals 
sre various old Cornish species, and a few Gl ucestershire Celestines of 


sbnorma! habit. 


NA PURE 





[OcrosER 22, 


1891 


Sale bp Auction. 


TUESDAY, OCTOBER 27. 





THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 


FORMED BY THE REV. G. H. RAYNOR, &C. 
| MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent = on TUESDAY, 
OCTOBER 27, at half-past 12 precisely, the Valuable Collection of 
British Lepidoptera firmed by the Rev. G. H. Raynor, including 
Macros and Micros, in long series ; Pulchella (Suffolk). Licofolia, and 
remarkable varieties of Cardamines, anid many others; three expensive 
Cabinets by Standish ; to which is added a beautiful collection of Stuffed 
Birds, Exotic Lepidoptera, Heads, and Horas, &c. 


On view Day prior, 2 to 5, and Morning of Sale, and Catalogues had. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


De ee 


Volvox globator, Conoch.lus volvox, Melicerta ringens, Lophopus crystal- 
Pund-life—Ameeba, Hydra 


1s. yer Tube, Post Free. 


linus, and other specimens of Vorticella, 


Chara, &c. 


THOMAS E. BOLTON, 


FARLEY ROAD, MALVERN LINK, 
WORCESTERSHIRE. 


> BEE ae 


Mathematical Instrument Manufacturer to H.M. Government. Council of 
India, Science and Art Department, Admiralty, &c. 


Drawing, aud Surveying Instruments 
of every description, 
Of the Highest Quality aid Finish, at the must Moderate Prices. 





Mathematical, 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal! in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematica] Instruments, and the oaly 
Gotp Mepat in the International Inventions Exhibiti»n 1885 for Math 
matical Work. Silver Meds!, Architects’ Exhibition, 1886. 


-GREAT TURNSTILE. HOLBORN, LONDON, W.C 


MICRO-PETROLOGY. 


R ck Sections fr the Microscope, of special value and interest :—Por 
phyritic Basalt, Lion’s Haunch, Fdin'urgh; D  lesite with egy 
Aug te, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Piknts, 
Inche colm, Firth of Forth; Thulite, Norway; Siliceous Volite, P 
vania; a Siliceous Rock with a perfect oolitic structure. 


Address : 





1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGues Post Free. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


| 





| MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
| ESTABLISHED 1840. Late 277 STRAND. 


| _ Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agate 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Fine Native Silver with Green Blende, Orange Yellow Wulfenites, Brow 
Vanadinite. large series of beautiful Mocha Stones, very interesting a. 
beautiful groups of Crystall'zed Calcite, Barytes, and Spesular Iron w® 
Quartz. 
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LONDON UNIVERSITY EXAMINATIONS. 


UNIV. CORR. COLL. 
MATRICULATION. 


MATRICULATION DIRECTORY, with 
F''L'. ANSWERS to the Examination Papers, No. X., June 1 
Cloth Gilt, 1s 

Conti ENTS Hi ts—Re gulat ons—Advice on Boks (including Special 

Subjects) Papers set June 1891— Fall Getutions. 

Should be in the har Is of every ¢ und.date who aspires to pess the 
portals of Burlinzton Ho ise.”""—S lmaster. 


LATIN COMPOSITION AND SYNTAX. 
With copious Exercises By A. H. ALLCROFT, M.A. Oxon... ant J. 
H. HAYDON. M.A Camb, and Lond. 2s.6a. Key, 3s. Gd. net. 


** This is one of the best manuals on the above subject we have met with 
for sone time Simplici:y of stacement and arrangement; apt examples 
iMusirating each rule; excepti ns t» these adroitly stated just at the proper 
place and time, are among s-me of the striking characteristics of this 


excellent bo k 


* The clearn 
Education. 


-Schoo!master. 


*ss aid von -i,e accuracy of this book are truly re narkable.’ 


“The arrangement and order are exceelingly good.""—School Board 
Chronic 
FRENCH PROSE READER. ByS. Bar tert, 
3,-és-Sc., and W. F. MASOM, M.A. Lond. 1s, 6d. 
Pas-ages representative of all modern authors. 
* A good -e lection, c=. See _ 1 is very weil adapted to the purpose for 


which i is intended.” —Schoo 


HEAT AND LIGHT, ELEMENTARY 
TEXT-BOOK OF W. STEWART, B.Sc. Loni. 3s. Gd. 
This book embeaces the Matriculation Syllabus, and contains over 

250 D.agrams 
A student cf ordinar y, ability whe wwerhs © wrefully through this book need 
not fear the examination The Schoolmaster 
* It will be foun! an a Lnirable text-book.” —Educational News 
“A welcome a dditi n to a useful series.’’— School Guardian, 


Heat and Light Problems, with numerous 
Worked Examples. By R. W. STEWART, B.Sc. Lend. 1s. 6d. 
*Studen:s who tind special difficulties with regard to the questions on the 

quantitative relations of either of these two branches of physic al science 

cannot d> better than study this work. By so doing, they will find them 

selves very much en! ghtened, and their difficulties cons siderably diminis hed.” r 

~Nature. 


London Undergraduate Unseens (Latin and 


By R. 
entire 


Greek), set at Matriculation and Inter. Arts, 1875-1890. 1s. 6d. 
Matriculation Latin. By B. J. Hayes, M.A. 
Lond. Third Edition, Enlarged, 1s. 6d. 
CostEnts : - Choice of B ks —Scheines of Study, with Hints—Papers 


from 1881 to 18 


»—Sentences for Latin Prose—Solutioas, &c. 


Matriculation and Intermediate Greek. By 
B J. HAYES, MA. Lond., and W. F. MASOM, M A. Lond. 
s. . 

Matriculation Mathematics. Fourth Edition. 
1s. Gd. 


ConTEN rs -—Choice of Books—Sc hemes of Study—Test Papers—Miscel 
laneous Questions—Answers—Solutions to Exam. Papers, &c. 


Matriculation Examination Papers. 
of the last Twenty-five to Thirty-five Papers in each 
Model Answers to the most recent. 6 Vols., 1s. each; 
Is. Gd 
Matr culation Greek Papers. 2. 

Matviculatic n English L. anguage Papers. 

Pavers. 

Papers. 


Reprints 
Subj ct, with 
Cloth Gilt, 


Matriculation French Papers. 3. 
4. Matriculation English History 
5. Matr.culaticn Mechanics P ‘apers. 6. Matr.culation Chemistry 


For January 1892. 
Czsar.__Gallic War, Book V. Edited by 


A. H. ALLCROFT, M.A. Oxon., and W. F. MASOM, M.A. Lond. 
, Introduction, Text, and Notes, 1s. 6d. Vocabulary, with Test Papers, 
‘nterleaved, 18. A Literal ‘lranslation, 18. In One Vol., 28. 6d. 


Cesar.-.Gallic War, Book VI. By the same 
; _ Edi ttors. (Un.form with the above. ) 
he notes leave no difficul y unexplained.’ 
* Au exceilent ed.tion.”—Schoolmaster. 


Homer.—Odyssey. Book IV. 


lation. By A. F BURNET, M.A. Lond., 
B.A. Ca ub. is. 6d. 


"—Educational News. 


A Literal Trans- 
and J. THOMPSON, 


| 
| 
| 
| 


TUTORIAL SERIES. 
MATRICULATION (continued). 


For June 1892. 
Vergil.—Aeneid, Book VI. 


ALLCROFT, M.A. Oxon., an! B. I. 
Introduction, Text, and Notes, ls. 6d 
Interleaved, ls. A Literal l'ranslation, is. 
“The 


Edited by A. H. 

HAYES, M.A. Lond. 

Vocabulary, with Test Papers, 
In Oae Vol., 3s. 


n ‘tes leave nothing unexplaine Educational News. 
| Vergil.—Aeneid. Book VII. By the same 
Edi:ors. (Uniform with the above in price and arrangement of Parts.) 


[/n the press 
A Literal 
1s. 64. 


INTER. SC. AND PRELIM. SCI. 


INTER. SCIENCE AND PRELIM. SCI. 
DIRECTORY. No. ITI, 1391, July. Qs. 6d 
Con rents :—Introduc.ory Hints—Advice on the Choice of Text-bo -ks— 
The Univers ty Regulations—lThe Bs amination Papers—Full Solu- 
tions to a// the Papers by Turors of University Correspondence Col.ege 
Intermediate Mathematics. By WILLIAM 


Xenophon.—Anabasis. 
Translaton. By A. F. BURNET, 


Book IV. 


M.A. Lond. 





BRIGGS, LL.B, B.A,FC.S. Fifth Vhousand. Qs. 6d. 
CONTEN —Adv.ce on B iok.—Weekly S: hemes of Study —Test Paper 
Miscellane »us Question — Direc .i or Revision—£xam. Papers—Answers 
“The value of such a book to one prepar.ng for the examination is very 
great. Every-hing is ‘cu: ani dry” in the very best sen.e.""—Aducationa 


Intermediate Science Mixed Mathematics 
Papers, 1377 \o 1891, with Full Answers to 1890 and 1891. Ss. 6d. 
Science Chemistry Papers, Science Physics 
Papers, Science Biology Papers. 
one Years, wita Full An.wers to the 


1889 Papers. 28. 6d. each. 
TRIGONOM whcbertyh SYNOPSES OF ELE- 
MENTARY. J/naterleav: 


COORDINATE GEOMETRY: Right 


Quest’ons set for Twenty- 


the 


Line and Circle. Ry WILLIAM BRIGGS, LL B., B A., F.C S., and 
G. H. BRYAN, M.A. @s. Key. 48. 6d. me 
“ Every difficulty seems to be anticipated, and the = afforded plac e 


the book far above 
Journal 

** Anadmirable attempt on the part of its 
the average learner, : 
—Educational Times 


any existing text-bo.k that we know of "—Sch 
authors t« 


» realize the po ition of 
and to provide for the wants te 


»f the private student 


Lhe practical ¢ character of the book is one of its striking features. We 
can warmly recommend the volume as an excellent guide to the study of 
co- —- geome try "— Schoolmaster. 

s thoroughly sound throughout, and indeed deals with some d_ fficult 


salman tha clearness 
—Educatio. 


Coordin ate 


anliac curacy that has not, we bel.eve, beea surpasse J. 


Geometry, Worked Examples 
a Graduat on the Right Line ant Circle. 2s. 6d. 


HEAT, TeX t-BOOK OF, covering the entire 


L ndon Int. Sc. and Prel. Sci. Syllabus, with numerous Diagrams and 
Cc eee at By YR W. STEWART. B.Sc. Lond. 3s. 6a 
se, well arrange. and well iltustrated, and, as far as we 
— tested, accurate.’ —/ournal of kducation. 

The d agrams ax merous and well exe cuted "—Educational Tim 


LIGHT, TEXT- BOOK OF (uniform my ‘the 
*Text-book of Heat’’). By R. W. STEWART, B.Sc. Lond. 

3s. 6a 
“* Clear and precise.”’ 
“Well adapted for 
mastered the first 





* Clear, cor 





-P. rac cae h r. 
ger am use by those who have already 
principles of physics. The subjects are treated both 
mathematically and experimentally, and ory most important theorems are 
illustrated by diagrams and figures."’ —School Guardian. 


ANALYSIS OF A SIMP] LE SALT, with a 
Selection of Model Analyses. By WILLIAM BRIGGS, LL.B..B.A., 
F.C.S., and R. W. STEWART, B.Sc. Lond. 2s. Taaces oF 
ANALYsts (9n linen), 6d, 

** Likely to prove a useful and trustworthy 
is special! y intended. "—Nat “re ; 
‘ Every help that can be giver i, she ort of oral instruction and demonstra 
tion, is here given; and not only will the private student find this a welcome 
aid, but the class master will be glad of the help furnis:ed by Messrs Briggs 
and Ste Ww ay whose names are a guarantee of accurate information.”— 
Educa! 


students 


assistaace to those for whom it 


Complete Catalogue of Books in the Tutorial Series, which includes over 250 Works specielly adapted for London 
University ,*aminations, Post Free on Application. 


LONDON : 
W.B.CLIV & CO. (Univ. Corr. Coll. Press Warehouse), 13 Booksellers Row, Strand, W.C 
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HEINEMANN’S A HAND-~BOOK For JAPAN, 


SCIENTIFIC HAND-BOOKS. 


THE NEW VOLUME. B. H. CHAMBERLAIN AND W. B. MASON. 
G E 0 D E > Vy. By J. Howa RD GORE. Third Edition (1891), Revised, and for the most part Rewritten, with 
Small Crown 8vo, Cloth «s., Illustrated. 15 Maps. Post 8vo, 15s. net. 
Previousty Is JOHN MURRAY, Albemarle Street. 





tte a? ASSAYING GOLD. StL. | : 
YER WRORPER: AND LEAD ones. By warrer Lee | INTRODUCTORY SCIENCE TEXT-BOOKS. 


> om ‘okitiy THS, Pa.D., F.R.S. ( Edin.), F.C.S. Small Crown 

vo, Cloth, 7s. 6d. Illustrated. ~~ 7 > 

Colliery Guardian.— A delightful and fascinating hook.” PETROLOGY. "7 F. H. Harcn, Ph.D., 
F.G.S. With 43 Illustrations. 3s. 6d. [Second Edition. 

** A model of what a student's text-book should be ; clear, concise, and yet 


THE PHYSICAL PROPERTIES 
OF GASES By ARTHUR L. KIMBALL. Small Crown 8vo, | ¢y).°—Ziterary World 
Cloth, ss., Illustrated. : tag lea 
Chemical News —**The man of culture who wishes for a gene ral and 2. BOTANY. By EpDWARD AVELING, D Se 


accurate acc quaintance with the physical properties of gases will find in Mr. . . r F 
Kimball's work just what he ue vive ee itil Fellow of University College, London. With 27: Illustrations. 45. 6d 


HEAT AS A FORM OF ENERGY. By _“The best ani most practical elementary text-book of botany in the 


Engl.sh language.” —National Observer. 
Prof. R. H. THURSTON. Small Crown 8vo, Cloth, ss., Illustrated. | ©"€!-sh !anguag voeaiaaemanas 


Chemical News.—** This work will prove both welcome and useful.” 3- PHONETICS. By LAURA SOAMES With 
*.* List on APPLICATION. | Prface by Do oTHEA BEALE. “6s. 
London: WM. HEINEMANN, 21 Bedford Street, W.C. * Miss Soames has earned a further claim to the gratitude of every right. 





| minded and conscientious teacher, for whom the mancal will prove a welcome 
and useful guide.” —Zducation. 


BOOKS WANTED 
4. POLITICAL ECONOMY. bByR. T. Ewy, 


BY 
MAC M I AN & BOWES Professor of Political Economy at Johns Hopkins University. 4s. 6¢. 
I all 4 5 6 Tp ct ? cw “toe : SERS 


It shows, as n> other book has ever s'iown, what the scope of economic 
CAMBRIDGE. ate 
OOOOOO0000000O060050OOOOOOO 
THE ELECTRICIAN. Set to 1890. 5. ETHICS. By Prof. Gizycxi and Dr. Stanroy 
CARLL’S CALCULUS OF VARIATIONS. COIT. 4s. 6d. 
DE MORGAN’S TRIGONOMETRY AND DOUBLE ‘‘ Admirably arranged. It is a book which will stimulate t hought.”— 





ALGEBRA. Spectator. 
CAYLEY’S ELLIPTIC FUNCTIONS. *.* Other Works are in active preparation for the Series. 
G. GREEN’S MATHEMATICAL PAPERS. re i a 
EDWARDS’S DIFFERENTIAL CALCULUS. SWAN SONNENSCHEIN & CO., Paternoster Square, London. 





POWs NEW MATHEMATICAL TABLES, InIFFE & SON'S 
1814 
RAYLEIGH ON SOUND. Vol 


. Vol. I. 
CHALLIS’S LECTURES ON PRACTICAL ASTRO.| NEW BOOKS AND NEW EDITIONS. 


WATSON’S KINETIC THEORY OF GASES rate 
GRAHAM'S CHEMICAL AND PHYSICAL RE- | THE MYSTIC SERPENT. By Saumarez bE 


SEARCHES. HAVILLAND, Author of ‘* Strange Clients,” &c. A powerful tale of 


present-day London, dealing with the science of Hyptotism and the 
etEERAE IEOET or 1 OF LINES OF THE truths of Gnostic Theosophy. Dedicated, by permission, to Lady 


MERRIMAN’S THEORY OF LEAST SQUARES, _ PHOTOGRAPHIC PASTIMES. ie By Hee 


MANN SCHNAUSS. Translated from the Second German Edition. 
NO TI CE. 





A Hand-book for Amateurs, describing many cur.ous and interesting 
results to be obtained with the aid of the Camera. Crown Svo, 160 Pages, 
Stiff Covers, Price 1s. ; Postage 3¢ 
THE SCIENCE AND PRACTICE OF 
| | > PHOTOGRAPHY. By Prof. CHAPMAN JONES, F.L.C., F.CS., 
1€ Senior Demonstrator of Practical Chemistry in the Royal College of 
Science. Second and Enlarged Edition, revised to date. Crown 8vo, 


° 
rs 280 Pages, Stiff Covers, Price 2s. €d.; Cloth, 3s. 6d. ; Postage 4}d. : 
nti-jacop1i1n PHOTOGRAPHY FOR ALL. by. W. 

9 JEROME HARRISON, F.G.S._ An Elementary Text-book and 

Introduction to the Art of taking Photographs. Specially written in 


< Aa . ) M simple language and concise form for the use of beginners and amateurs 
A ddl ech (p Leb | elu ‘ Second E-dition, Crown 8vo, 116 Pages, Stiff Covers, Price 1. 
Postage 2d. 


EDITED BY FREDERICK GREENWOOD. MILITARY PHOTOGRAPHY. By Owes 
E. WHEELER. ‘This work is divided into three principal sections. 
Part I. treats of Photography in Reconnaissance; Part II. of its 
general utility for Military Purposes, and Part III. consists of er tT: 
F c oO 8vc 5 P. s < > f 
On the 31st of this month (October) the ANTI-JACOBIN will tn emer Crown Svo, 52 Pages, Sul Cover, Price 2. 

be enlarged by an addition to the number of its pages. Both as a MATE RIA PHOTOGRAPHICA. By CLE 


MENT J. LEAPER, F.C.S. A Treatise on the Manufacture, Proper- 





P , wt ? d A - an 
Review of Affairs and as a Literary Fournal, its scope will be ties, and Uses of the Substances employed in Photography. The matter 
7 , b, z lly a ny : zhly reliable. Crown 8vo, 
widened: measures will be taken to make - oo ee py ny, ed, fu g 
Widener easures will be taken to make it yet more interesting 275 Pages. Cloth, Price 5s. ; Posta 


” 


| THE ENCYCLOPEDIA OF PHOTO- 
GRAPHY. By WALTER E. WOODBURY. Containing over 10 


References, and illustre ated with 200 Explanatory Sketches and Diz agrams 


and authoritative; it will be ‘‘ got up” more carefully and be 


s 





printd on finer paper ; and the price of it will be raised te that | 
} 






of all similar publications—namely, STIX PENCE by the Author. Originally issued in twelve monthly parts, now pu? 
' ihe “Sn | lished in one volume. Crown 8vo, 780 Pages, Cloth, Price 7s. 6d. ; 
The present subscribers to the paper will continue to receive it PHO LOGRAPHY APPLIED TO THE 
without additional charge till the term of their subscription runs MICROSCOPE. By F. W. MILLS, Author of “ Phot 08 sraphy for 
oul Architects,” &c., with a Chapter on Mounting Objects by T. Tr! 
WHITE, M R.C.S., F.R.M.S. Illustrated, Crow wave, Cloth, Pr e 2s 
Paper Covers, 1s. €@.; Postage 3d. 


OFFICE: 8 DUKE STREET, ADELPHI. j ILIFFE & SON, 3 St. Bride Street, London, E.C. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, OcrToBER 22. 
Camera Cius, at 8.30.—Demonstrations and Illustrations of Reversal: 


Henry Sutton. 


SUNDAY, OctToser 25. 


Sunpay LecrureE SOCIETY, at 4 —Rabies in Animals, and Hy« jrophobia 
in Man; the Nature of the Disease ; and the Means of Exterminating it 
(with Oxyhydrogen Lantern Illustrations): Frank Kerslake. 


MONDAY, Ocroser 26. 
Camera Cuvp, at 8.30.—Lantern Evening. 
TUESDAY, OcToser 27. 
PHOTOGRAPHIC SOCIETY, at 8. 
WEDNESDAY, Ocrowver 28. 
British ASTRONOMICAL ASSOCIATION, at 5.—Annual General Meeting. 
THURSDAY, OctToBer 29. 


Camera Cvs, at 8.30.—Animal Photography with a Hand-Camera: Dr. 
C. S. Patterson. 


EDWARD STANFORD’ S NEW LIST. 


NEW BOOK BY THE AUTHOR OF “THE FAIRYLAND OF 
SCIENCE.” 
MORAL TEACHINGS OF SCIENCE. 
By ARABELLA B, BUCKLEY (Mrs, FIsHEr). 


Author of “ Life and her Children,” “Winners in Life’s Race,” “*T’ sapien 
Magic Glasses,” ‘‘A Short History of Natural Science,” ‘&e., 


Crown 8vo, Cloth, Gilt Edges, 3s. 








Second Edition, Revised, 7s. 
THE PHYSICAL GEOLOGY AND 
GEOGRAPHY OF IRELAND. 
By EDWARD HULL, M.A., LL.D., F.R.S. 
With Two Coloured Maps, and Twenty-nine IIlustrations. 
Large Post 8vo, Cloth. 


“*Prof. Hull has brought out a second edition of his admirable and in- 
structive treatise. This edition has been completely revised to include in all 
that is stated the results of the most recent researches. These remarkable 
fresh points and features are shown very clearly, and the value of the book 
on been greatly enhanced. As a scientific text-book it is unique.””—/rish 

ames. 


Second Edition, Revised, 6s. 


A CENTURY OF CONTINENTAL 
HISTORY, 1780-1880. 


By J. H. ROSE, M.A., F.R.Hist.Soc., 


Formerly Classical Scholar of Christ’s ioiiieens Cambridge, Lecturer on 
Modern History under the Cambridge University Extension Scheme. 


Crown 8vo, Cloth, with Maps and Plans. 


“Mr. Rose may be congratulated on the succinct, able, and clear summary 
which he has given.””—Sfectator. 


“ He writes with knowledge, concisely and accurately, and his compilation 
may be heartily commended.” —G/obe. 


London: EDWARD STANFORD, 26 and 27 ‘Coshaper Street, S.W. 





Just Published, 8vo, Price 10s. 6d. 


SOLUTIONS. 


By W. OSTWALD, 


Professor of Chemistry in the University of Leipzig. 


Being the Fourth Book, with some Additions, of the Second 


Edition of Ostwald’s ‘* Lehrbuch der Allgemeinen Chemie.” 


Translated by M. M. PATTISON MUIR, 


Fellow cf Gonville and Caius College, Cambridge. 
London: LONGMANS, GREEN, & CO. 
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WALTER SCOTT'S NEW BOOKS. 
THE CONTEMPORARY SCIENCE SERIES, 


Crown 8vo, Cloth, 3s. 6¢., Half Morocco, 6s. 6:. 


THE MAN OFGENIUS. By Prof. Lomproso. 


Deals with causes of genius; influences of race, of heredity, of climate, of 
great cities; mental and physics al characteristics of men of genius; the 
relation between genius and insanity. Copiously illustrated. 


EDUCATION AND HEREDITY. by J. 
M. GUYAU. 


It isa sign of the value of this book that the natural impulse on arriving at 
its last page is to turn again to the first, and to try to gather up and co- 
ordinate some of the many admirable truths it presents. —4 ##i-/acobin. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published: Price 6d., Post Free. 
No. r1o, Natural History and Scientific Book Circular, 
48 Pages, 1174 Works. 
Contents : Geology : Part t, General Works—Glaciers—Volcanoes—An- 


cient Works—Geology of Great Britain and Ireland—Geology of Europe 
—Geology of Asia, Africa, America, Australasia—Geological Transactions. 


W. WESLEY & SON, 28 ESSEX STREET, STRAND. 


Just Published. 


CATALOGUE OF THE NATURAL HISTORY PUBLICATIONS 
OF THE BRITISH MUSEUM. 


BOTANICAL CATALOGUE, Part VII. 
Systematic and Miscellaneous, Medical Botany, Periodicals, &c. 
DULAU & CO., 37 Soho Square, London. 


Instrument Company, Cambridge. 
Address all communications “ Instrument Company 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge, 








SUBSCRIPTIONS TO “NATURE.” 


4 Ss. a. 
.. (REE ree Se eee 1 8 o 
Halfyently. 2. sc -c cs sce nen OM G 
Quarterly Se em Y eee @ o 7 6 

To THE UNITED STATES, THE CONTINENT, &c, :— 
Wis eet csc narivnne] FOE 
PSO tcc tee ss OH SG 
Ceereeg wc tte tee OE 

To INDIA, CHINA, AND JAPAN :— 

TH ch naw sc sesaans £@'S 
ee eee eee 2. 
a o 8 6 


Quastetly 2.2 2 2s wes 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column o 2 6 
Per Line after ; . 009 
One Eighth Page, or “Quarter Column | 0 18 6 
Quarter Page, or Half a Column I15 0 
Half a Page, or a Column a 
Whole Page 6 60 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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PERKEN, SON, & RAYMENT, 
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HOLBORN VIADUCT, 








LANTERN 
PHOTOGRAPHS, 
12s. per doz. 
PLAIN, 
18s 6d. per dez. 
COLOURED 
; eee ; i . Russian Iron Body, | Perforated Russian Mahogany outside Body 
Japanned Metal, CaTALOGUI Iron Body, i 2 Panelled Door, Bras: 
Brass Sliding Tubes, 
“ Posr FREE Brass S'ic pg ‘Tubes, | Stages, Sliding Tubes, 
Ss. 45s. 82s. 
if ff 
OPTIMUS” scoxsa: LANTERN, fo: srwecsonn “OPTIMUS” == LANTERN. 
Panelled Mahog gany Body, 4 doors and mould ei foot, Achro-ratk | The Top Lantern may be used separately with Oil Lamp. 
Photographic Fr ens, Comround Condensers, Brass Stages, Panelled Mahogany Boy, 6 doors and m. ulded foot, Brass Stages 
and ‘Tubes, Acho.watic Front Lens, C: mpound Condensers -» £14 10s. 


and Slid.ng Paes ons en - £8 8s. | 


WIMSHURST MACHINE. 


wen 2 any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 
i ” ” 5 10 oO 
610 o 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAKE, 


56 CHARING CROSS ROAD, W.C. 








CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 


HUGH FULTON, Dealer in Recent Shells, 


89 FutuHam Roap, Lonpvon, S.W. 


THIS 


HOLLOWAY PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





Be the 1st nef every  Mensh. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 


Conrents:—Onginal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Ariicles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 

London: WeST. NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Sourtn, F.E.S., 
With the Assistance of 
H. W. Baregs, F.L.S., #.E.S., a 





T. R. Bitturs, F.E.S. Dr. D. SHarp, F.Z.S., F.E S., &e 
W. Lucas Disrant, F.E.S. &c. S. H. ae, el 
Epwaro A. Fitrcn, F.L.S., F.E.S. . Warren, M.A.,, F E.S. 
Martin Jacopy, F.E.S. I. ‘J. Weir, F. LS., F.Z.S., F.E.S 
. H. Leecu, B.A., F.L.S, F.E.S. F. B. Wuire. M.D., F.L.S., F.E.S 
There are frequent Lith »yraphed Plates by the best Entomological 


rtists, and occasional Woodcuts. 
London: WEST, NEWMAN, & C)., 54 Hatton Garden. 





—_o 


A 7 





OcTOBER 22, 1891] NATURE malin 


MACMILLAN & CO.’S NEW & REGENT SCIEN TIFIC BOOKS. 


JUST PUBLISHED, Super Royal 8vo, Cloth, 31s. 6d. 


ELECTRICITY AND MAGNETISM. 


Translated from the French of AMEDEF GUILLEMIN. 


Revised and Edited by SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S., 


Principal and Professor of Physics in the City and Guilds of Lonlon Technical College, Finsbury ; late Professor of Experimental 
Physics in University College, Bristol. With 609 ILLUSTRATIONS. 

SCOTSMAN:— The book contains in every paze muter that is worthy of standard works of reference. . . . It is a history 
of the evolution and development of a great science as well as a masterly exposition of the principles by which it is controlled. This 
is in all respects a work worthy of universal admiration. It is simple in manner, clear in style, forcible in argument, splendid in 
illustration. It ought to be placed in the hands of every student of science.” 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Crown 8vo, 10s. 6:2. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrrey Parker, B.Sc., 
F.R.S., Professor of Biology in the University of O:az0, Danedin, New Zealand. Illustrated. 

** As to the general trea’ment of the subject,” says the author in his preface, ‘I have been guid d by three principles. Firstly 
that the main object of teaching Bio'ogy as part of a libera! education is to familiarize the student not so much with the facts as with 
the ideas of the science ; secondly, tha! such ideas are best understood—at least by b:ginners—when studicd in connection with concrete 
plants and animals ; and thirdly, that the types chosen stonld illustrate, without unnecessary complexity, the particular grade of 
organization they are inten ted to typify, ant that exceptional cases are out of place in an elementary course. Every effort has there- 
fore been made to describe the structure, physiology, and life-history, of the selected types in such away that the entire work gives a 
fairly connected account of the general principles of Biology... . lt has been my aim to simplify the terminology of the subj-ct as 
much as possible, by using the same name for corresponting structures both in plants and animals.”” The work is illustrated by about 
80 woodcuts, the large majority of which are new, being taken either from recent original papers, cr from drawings by the author. 

DUBLIN EVENING MAIL :-—*‘* One of the best books of the series entitled by the publishers ‘ Manuals for Studeuts.’ 
Mr. Parker’s style is lucidity itself.” 

SCUTSMAN :—* It meets all the needs of a student beginning this subject, and is in all ways well adapted for use either as 
a class text-book or for private study.” 

GLASGOW HERALD :—* A book that will be most welcome to biologists everywhere, and more especially to those who, 
as teachers, are engaged in the work of grounding students in the first principles of botany and zoology. . . . A book like that 
under review forms the best protest against the absurd methods of teaching biology at large—and zoology especially—in most of 
our Universities and Medical Schools.” 

MANCHESTER GUARDIAN :—“ Characterized by much originality, if not in matter, at least in method an treatment.” 

SPECTATOR :—‘‘ A well-written and certainly instructive text-book. . . . The book is well illustrated, and plenty of 
practical advice is given.” 

BRITISH MEDICAL FOURNAL :—“ This is jast the book for which teachers have been looking for a considerable time ; 
and at last we find an author who, whilst writing elementary biology, has freed himself from the thraldom of examination: and 
gives usa readable, interesting account of plants and animals, together with some general theories about them, other than the 
limited few usually to be found in elementary manuals. . . The book is very thorough, and introduces the reader to a much 
greater variety of types of animal and plant structure than is usual in an introductory book. . . . From every point of view it is 
entitled to be, and no doubt will be, received with pleasure by students and amateurs, elementary or advanced.” 

ATHENA: UM :—* An original and instructive little text-book; . . . accurate and well written; . . . he has shown 
that it is perfectly possible to illustrate the chief generalizations of biology by the simplest organisms.” 


ACADEMY :—* A work which can be safely recommended, and one which neither teacher nor student cin afford to be 
without.” 





P 8vo, Price advanced to 155, net. 

THE THEORY OF LIGHT. By Tuomas Preston, M.A, Trinity College, 

Dublin. 

_ SPEAKER :—‘‘t is the very model of what an advanced text-book ought to be, and the mathematical proofs are given 

wit h a crispness and simplicity which furnish a continual treat.” 
SPECTATOR :—* A decidedly clear, straightforward, and exact treatise.” 

_ SATURDAY REVIEW:—* A remirkaly clear and concise exposition of the undulatory theory as it stands at the present 

time.” 
NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—“ Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACADEMYV:—* Tae work is 01¢ which so ul | b: in th: hials of every practical botanist.” 

SATURDAY REVIE W:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instruments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teacliing suffers especially by the opening up of royal roa‘ts.” 

BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 3s. 6d. 
OUTLINES OF FIELD GEOLOGY. By Sir Arcuisatp Gerxir, LL.D. 
F.R.S., Director-General of the Geological Survey of Gre+t Britain and Ireland. 

“* This volume has now been thoroughly revisel and considerably enlarg:d. One of the chief changes will be faund in the 
account of the schistose rocks, which has been re-written in the light of recent researches into these interesting but defficuit parts of the 
geological record, A number of new illustrations have been added from my note-books,”—From the Author's Preface. 


MACMILLAN AND CO., LONDON. 











cc | NATURE [OcToBER 22, 1891 


CADBURY 


ABSOLUTELY PURE, THEREFORE BEST. 











“ CADBURY’S COCOA has, in a remark- 
able degree, those natural elements of sus- 
tenance which give the system endurance 
and hardihood, building up muscle and 
bodily vigour, with a steady action that 
renders it a most acceptable and reliable 
beverage.” — Health. 


WN WOO a 


a 
Sf The Analyst, comp: ring the flesh-forming ingredients in Cocoas, gives the following 
average :— 


“Flesh-forming ingredients in Natural Cocoa Nibs 


ae 1300” 
xa ditto ditto in the best Commercial Cocoa, with added ‘Starch and Sugar ni a” a 
ditto ditto in Cadbury’s Cocoa, the standard English article . 21°00” 


“The process of preparation concentrates the nourishing and stimulating principles of the Cocoa bean.” 
“CADBURY'S COCOA, being ABSOLUTELY PURE, is therefore-the BEST COCOA.” 
NO CHEMICALS USED. 


Printed by KIcHARD CLay AND Sons, Limirep, at 7 and 8 Bread Street Hill, 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C. 





Queen Victoria Street, in the City of London, and Published by 
» and 112 Fourth Avenue, New York.—Tuurspay, October 22, 1891. . 




















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. | 






























Amongst many unsolic ted Testimonials the 
following has been received by the maker:— | 


Prices FROM 
£5 to £7. 
ALSO MADE 

WatTcu Size. 


EDINBURGH, May 31, 1889. 
Dear Sir.—I have just returned | 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities | 
of your new ‘‘ Watkin” | 
Aneroid. ‘Lhe result has | 
been most -atisfactory, the | 
extreme error noted hei: g | 
only about y4, of an inch. 
During my stay at the Ob- 
i servatory the Aneroid was 
frequently tested by taking 
it down 2000 feet and then | 
comparing it with the stan- | 
fm) dard on my return. the 
Ii results obtained speak vol- 
f/ umes for the high class | 





in the manufacture of this 
instrument. 


(Signed) R.C. Mossman, 
Z F.R.M.S., Observer, 
Scott. Met. Soc. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 








“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 


The lenses alone are worth the money.”—Sritish Medical Journal. 


BECK'S 


£2 2s. to £5 5s. 








made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 

but is now a handsome, 
well-finished Instrument. 


PESSSSSSSSOOOSSS*SOSSSE 


R. & J. BECK, 68 Cornhill London, E.C. 










No. 1148, VoL. 44] THURSDAY, OCTOBER 29, 1891. 


workmanshipand greatac- | 
curacy you have attained | 


| fine screw adjustment. 


<3 | 

ames } 

To be obtained of all Opticians and Wholesale Houses. 
| 

| 





[PRICE 15 CENTS. 


{All Rights are Reserved. 


BROWNIN G’s 





jOMN BR Ow ie 
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The body is made entirely of brass and gun-metal, with rack-motion and 
hree achr matic powers of excellent defining 
power, 1-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, —s 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole pack 

in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s. Od. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London, W.C. 


TRAVELLER’S COMPANION. 


Aneroid Barometer with Altitude Scale, Compass with Pa ent D‘al and 


Thermometer for Air Temperatures (or a Clinical Thermometer may be 


substituted). 


PRICE £4 10s. to £7 10s. 


ILLusTRATED Price Lists posTeD FREE TO ALL Parts or THE WoRLD. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings. Price 5s. 64. 

Tebehene No. 6583. Telegraphic Address: “* Negretti, Lon: - 














EVENING LECTURES TO WORKING MEN. 


ROYAL COLLEGE OF SCIENCE, 
LONDON, 


WITH WHICH IS INCORPORATED 
THE ROYAL SCHOOL OF MINES. 


The following Courses of Lectures will be given during the present Session 
in the Lecture Theatre of the MUSEUM of PRACLICAL GEOLOGY, 
Jermyn Street, S.W. :— 

* Foams and Bubbles,”’ by C. V. Boys, Evq , F.R.S.. Assistant-Professor 

f Physics ; ** Recent Chemical Discoveries,’ by W. P. Wynne, Esgq., B.Sc., 
Assistant Professor of Chemistry; ‘Our Bones, and the Lesson they 
teach (a Modern ae of an Old Sto y),”” by G. B. Howes, Esq., 
Assistant-Professor of Zoology 

The First Course, by C. V. Boys, Esq., will begin on MONDAY, 
NOVEMBER o, at 8 o'clock, pt 

Tickets may be obtained, by Wo 
Museum, Jermyn Street, on Mor 
roy CLoOc 

Fee fo w the Course, 6. 

Each Applicant is requested to bring his Name, Address, an 1 Occupation 
written on a slip of paper, for which the Ticket will be exchange 





only, on Application at the 
, November 2, from 6 to ro 





UNIVERS SITY COLLEGE ‘OF. NORTH 
WALES sien 


he Post of ASSISTANT- 
"P HYSICS, now Vacant. 





Ap ons are invited by the Sena 
LEC TURER and DEMONSTRATOR. 
Salary, £120. 








Applications (with Testimon tials) should be re-eived not later than MON, 
DAY. NOVE us E R 2, by the undersigned, from whom also further par” 
ticulars may be « salad 


W. CADWALADR DAVIES, Secretary and Registrar. 











‘SWANSEA TRAINING COLLEGE. 


AMS, a PRINCIPAL will be 
We f 4 yearsof age 
f Sound on ain 
uct the _ 
pirt in the 


=F ANUARY 1 





Owing to the Resignation of Mr. D. Wn 
Requir ed at th 1is Colleg e. Candidates sho i 
Married, p ssed of experience in Ex 
ments, an siness Habits. Hew 
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The Candidate who may be selected for the above Professorship will have 
to enter apa t tl h. 
Dublin Castle, C det I. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Se senate i Ss First in Agriculture Senior Schotentage. oy 1290 








TO SHELL- COLLECTORS 'S AND 
NATURALISTS. 


Fine Specimens of Fecten septemradiatus, Leda, 
ther Rare Shells ard Animals from the West Coast of Scotland, either 
fresh or preserved in spirit, can be obtained by application to 


CAPTAIN ALEXANDER TURBYNE, 
The “ Ark,” 
MILLPORT, CUMBRAE. 
CONCHOLOGY. 
New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 


HUGH FULTON, Dealer in Recent Shells, 
89 Futuam Roap, L»npon, S.W. 


Terebratula, and 
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LIVING SPECIMENS FOR THE 
MICROSCOPE. 


ee Orn 
Volvox globator, Conochilus volvox, Melicerta ringens, Lophopus crystal- 
linus, and other specimens of Pond-life—Ameeba, Vorticella, Hydra, 


Chara, &c. 1s. per Tube, Post Free. 


THOMAS. E. BOLTON, 


FARLEY ROAD, MALVERN LINK, 
WORCESTERSHIRE. 


TO CONSTRUCTORS.—The Splendid 30- 
inch DIVIDED CIRC LE anaes for the late R. C. CarRINGTON. Esq., 
F.R.S., by Stws. The Div.sions are on Gold. pore Four RE AD. 
ING MIC RoOSCOPE MIC ROME TERS for the same, reading easily 
to }” or }’. For Sale or Part Exchange, Price £50. 

N.B. —Tho igh readable throughout. the gold be is in parts somewhat 
scr. tered. May be seen at A. & C. DAWSON'’S, 3 Ludgate Circus 

Bui ds ngs, E.C. 





NEWTON'S ELECTRIC LANTERNS, 


Single, Dou‘le, and Triple, as made for the Royal Institution of Great Britain, 
the Royal lublin Society, Oxford and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


The Au‘ hor of ‘‘ Optical Projection ” says of this Lantern :—*‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The Author of ** The Book of the Lantern” says :—‘*‘The most complete 
and perfect projection apparatus ever devised.”’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS 


Of the Highest Quality for Oil and Limelight. 
LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, PHYSICAL GEOGRAPHY, BACILLI, &c. 


Lllustrate: ¢ Catalo 





of L anterns and Special Apparatus for Scientific 
tion, with Detailed List of Slides, d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and the Government, 
: By Speciat AppoINTMENT 
To the Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, ILONDON. 


con STANLEY ftag 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality aid Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address : ~Gumat TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple. 
also with Ebonite Cylinders with and without 
Glass Cases. Zatteries, galvanic and medical. 
Telephones. Galvanometers, pocket, lecture-table, 
and laboratory, School Appar: atus of every de- 
scrigticn 
LARGE arias GUE, Fifth Edition, Royal 8 vo 
144 Pp-, 700 Illustrations, Post free, 7¢- 


KING, MENDHAM, & Co., 


Western Electrical Works, Bristo). 


ESTABLISHED 1876. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, C arved Ooals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST 





ARRIVALS. 


Fine Native Silvr with Green Blende, Oranze Yellow Wulfenites, Brown 
Vana linite. large series of bea nee — cha Stones. very interesting and 
beautiful groups ; ! 


of Crystall.z:d Calcite, Burytes, an] Specular Iron with 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Fdinburgh; D lerite with Porphyritic 
Augite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony; Pikrite 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsy!l- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


(Juartz. 


1s. 6d. each; extra large Sections, 1s. 9¢. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaratoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


TO GEOLOGICAL, &c., STUDENTS. 


JAMES R. GREGORY can now supply Special Sets of Microscopic 


Shdes and Sections to illustrate Physio graphy and Geology, prepared 
expressly for him in the best manner. 
eries A contains ¢ > Sli ides (Physiography) in Case, 6s. 6¢ ; Post, 2d. 
» @ y Slides ditto) - 12%.6¢d 35 4, 3a 
~~ & ins 12 2 Slides, Typ. Ign. Rocks ., 18s. Post free. 
_ 12 Slides, Sedim ~and Metam. Rocks, in Case, 18s. 
Post free. 
S Os 36 Slides, Typical Rock Sections, in Po'ished Wood 


Case, £2 12s. 6d. Post free. 
Lists of Contents of these Sets Free on application. 


All Sections in General Lists of Rock Sections. Several Hundred Varieties 
many rare and interesting. Repucep to lg, 6d. EACH. 


Apparatus, &c., as usual. 
JAMES R. GR¢GORY, 
88 CHARLOTTE STREET, FITZROY SQU ARE, W. 


Sela as fie 
Collections, Specimens, 





F, H. BUTLER, M.A. Oxon., deena Sk ttiene, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on view: numerous recently acquired Jurassic fossils, Chalk Echino- 
d erms, inc luding Marsupites from Burpham ; a fine series of palatal teeth of 
Halodus, Sanda'odus, Oracanthus, T»modus, De'todus, and Orodus, besides 
a large collection of well-characterized corals from the Black Rocks of 
» Bristol, now no longer worked ; also excellent examples of Tremado 
Trilobi ites, ¢. cies of the genera Neseuretus and Angelina, from Garth, 
Og of Velvet. a other classical localities ; and Devoniz an fish-remains from 
Caithr 1e€$s and Banff. Among the recent additions to the stock of minerals 
are various old Cornish species, and a few Gloucestershire Celestines of 
abnormal habit. 





THE ENTOMOLOGIST’S MONTHLY | 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, J. W. Doucias, W. W. Fowxer, M.A., F.L.S., 
R. Mc LacHLAN, F.R.S., E. SAUNDERS, F.L.S., and 
> STAINTON, F.R.S. 

This Mag gazine, nanan in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


N.B.—A Seccnd Ser; : . 
B.—A Seccnd Series was conmenced with the Number for January 1890. 
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BREAKFAST—SUPPER. 


EPPS'S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK, 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 





Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flows easily from the Pen. 


Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Iscleanly to use,and not liable to Blot. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
AN 
INFALLIBLE 


|HOLLOWAY'S OINTMENT |paeeeaae 


for BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
TLCERS. if effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all skis Diseases itis enequalled. 




















On the 1st of every ‘Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 


Edited by James Britten, F.L.S., British Museum. 
ConTenTs:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, res. 
WEST, NEWMAN, & CO., E.C. 


London : s4 Hatton Garden, 





SUBSCRIPTIONS TO “NATURE.” 


re 
Half-yearly. . . ... 
Quarterly 


00 eA 
sub we 
Ado ®& 


THE CONTINENT, &c. :— 


ae a i es oe ee 
Half-yearly. . sos » eo ee 
a ee 
To INDIA, CHINA, AND JAPAN :— 
Yearly. Se a Se 6 ite a de hg) 
Ba ic mes « OHS 
Oe a ee ee Le. 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column o 2 6 
Per Line after -ee9 
One Eighth Page, or "Quarter Column . 0 18 6 
Quarter Page, or Half a Column ri o 
Half a Page, or a Column 350 
Whole Page 6 60 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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IMPORTANT WORKS ON 


BOTANY: 


OFFERED FOR SALE BY 


WM. WESLEY & SON, 


Scientific Booksellers and Publisbers, 
28 Essex Street, Strand, LO NDON. 


BURY (Mrs. E.) Hexandrian Plants belonging to the 


Amaryllidz and Liliace, 51 hand-coloured plates, large folio, half- 
morocco, gilt edges, 1834, rare, £6 155. 


CURTIS (S.) Botanical Magazine, vols. 1 


coloured plates, and text, complete, Svo, half-calf, 1787-1849, £65 





Botanical Magazine, vols. t to 64, 3625 coloured 
p'aces and text (wanting 14 plates), new half-persian morocco, 1793-1837, 
£25. 


DE CANDOLLE (A. P.) et P.J. REDOUTE—Plantarum 
succulentarum historia; ou Histoire naturelle des Plantes Grasses. 2 
vols., with 144 coloured plates, large folio, bo und in 1 vol., 
morocco, gilt, gilt leaves, Paris, 1799, £6 10s 


All published in this large folio edition eccerding to Pritzel. 
Shirley Hibberd’s Library. 


HASSALL (A. H.) A History of the British Fresh-water 


Iga, 103 coloured plates and text, 2 vols., Svo, cloth, 1845, £4. 


MAUND (B.) 


Fron Mr. 


The Botanic Garden: Hardy Ornamental 


Flowering Plants cultivated in Great Britain, original issue, 13 vols., 
with 1248 colcured figures ; Floral Regist-r, 2 parts in 1 vol. ; the Auc- 
tarium of the Botanic Garden, 2 parts in 1, tugether 15 vols., small 4to, 


large paper, half-moroceco, 1825-51, £10. 
Vols. X. and XII. are stilted, otherwise in good condition, 
PUYDT (E. de) Les Orchidées, histoire iconographique, 
organ graphie, classification, géographie, collections, commerce, emploi, 


culture, 50 coloured > oe and 24 engravings, royal 8vo, half-morocco. 
Paris, 1880, £1 125. 6 


SACHS (J.) Text-book of Botany, Morphological and Phy- 
sical, edited by S. H. Vines, 2nd edition, 500 engravings and 980 pages, 
large Svo, half-morocco, Oxford, 1882, Scarce, £2 10s. 


SEBOTH (J.) Alpine Plants, painted from Nature: text by 
Graf and Petrasch, edited by A. W. Bennett, 400 fine ot coloured plates, 
4 vols., small 4to, new half-morocco, 1280-1884 (pub. £5), £4. 


SMITH (W.) British Diatomacez, _69 coloured and plain 


plates and text, 2 vols., royal 8vo, cloth, 1853-56, scarce, £6. 


SWEET (RB ) Geraniacex : The Natural Order Gerania, illus- 
trated by coloured Figures and Descriptions, with Directions for thei r 
Treatment, 500 coloured plates, 5 vols., 8vo, half-morocco, 1320-3, 

£5 55. 

—— The Florist’s Gu ide, 
royal 8vo, ha'f-morocco, 1827 
Flora 


half-moroccs 





200 coloured plates, 2 vols., 
30, £2 105 





Australasica, 56 coloured plates, royai Svo, 
, Fare, 1827-23, £3 35. 


TURNER (William) The first and second partes of the 
Herbal of William Turner, Doctor in Phisick, lately oversene,corrected, 
and enlarged with the Thi rde parte, lately gathered, and nowe set oute 
with the names of the herbes, in Greke, Latin, English. Duche, Frenche, 
and in the Apothecaries and Herbaries Latin, with the properties, de- 
grees, and naturall places of the same. Hereunto is joyned alsoa Booke 
of the bath of Beth in England. A most excellent and perfecte homish 
apothecarye or homely physicke booke by Jhon Hollybush. Imprinted 
at Collen by Arnold Birckman, 1568-1561, complete and perfect copy of 
this rare work, several hundred spirited engravings of plants, folio, new 
gencied calf, extra gilt leaves, very rare in such excellent condition, 

This is a valuable work, not only on account of its rarity, but also for the 
numerous fine wood engravings of English plants. The late Mr. Shirley 

Hibberd’s c »py- 


WORLIDGE (J.) 


Gardening, with several interesting plates, 2 
tree-calf binding, extra, 1577, rare, £2 25. 





5 pp. and index, 8vo, new 


Recently Published : 
BIBLIOTHECA BITANICA. Important 
Botany: offered for sale by W. Wes sLEY & Son, 23 
Strand, London. Bvo, clot h, 2s 6d. 


Works on 
Essex Street, 
190 pages, 1 vol., 


W. WESLEY & SON, 28 Essex Street, Strand, London, 


to 75. 4485 


full paneled | 


Systema Horticulture ; or, The Art of | 


NEW BOOK BY THE AUTHOR OF 

SCIENCE.” 

MORAL TEACHINGS OF SCIENCE. 
By ARABELLA B, BUCKLEY (Mrs. FIsHeEr). 


Author of ** Life and her Children,” “‘ Winners in Life’s Race,’ es aeons 
Magic Glasses,” ‘‘ A Short History of Natural Science,” &c., 


Crown 8vo, Cloth, Gilt Edges, 3s. 


“ THE FAIRYLAND OF 





Second Edition, Revised, 7s. 

| THE PHYSICAL GEOLOGY AND 
GEOGRAPHY OF IRELAND. 

By EDWARD HULL, M.A., LL.D., F.R.S. 


With Two Coloured Mags, and Twenty-nine Illustrations. 
Large Post 8vo, Cloth. 


** Prof. Hull has brought out a second edition of his admirable and in- 
structive treatise. This edition has been completely revised to include in all 
that is stated the results of the most recent researches. These remarkable 
fresh points and features are shown very clearly, and the value of the book 
has been greatly enhanced. As a scientific text-book it is unique.’’—/rish 
Times. 


Second Edition, Revised, és. 


| A CENTURY OF CONTINENTAL 


HISTORY, 1780-1880. 
By J. H. ROSE, M.A., F.R.Hist.Soc., 


Formerly Classical Scholar of Christ’s College, Cambridge, Lecturer on 
Modern History under the Cambridge University Extension Scheme. 
Crown 8vo, Cloth, with Maps and Plans. 


** Mr. Rose may be congratulated on the succinct, able, and clear summary 
which he has given.’’—Sfectator. 

“ He writes with knowledge, concisely and accurately, and his compilation 
may be heartily commended.” —G/ode. 





London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


HEINEMANN’S 
SCIENTIFIC HAND-BOOKS. 


THE NEW VOLUME. 


GEODESY. By J. Howarp Gors, 


Small Crown 8vo, Cloth ss., Illustrated. 
Previousy Issuep. 

MANUAL OF ASSAYING GOLD, SIL- 
VER, COPPER, AND LEAD ORES. By WALTER LEE 
BROWN, B.Sc. With a Chapter on the ASSAYING OF FUEL 
by A. B. GRIFFITHS, Ph.D., F.R.S. (Edin.), F.C.S. Small Crown 
8vo, Cloth, 7s. 6d. Illustrated. 

Colliery Guardian.—“ A delightful and fascinating hook.” 

THE PHYSICAL PROPERTIES 
OF GASES. By ARTHUR L. KIMBALL. Small Crown 8vo, 
Cloth, 5s., Illustrated. 

Chemical News.—“The man of culture who wishes for a general and 
accurate acquaintance with the phy sical properties of gases will find in Mr. 
<imball’s work just what he requires.” 


HEAT AS A FORM OF ENERGY. By 
Prof. R. H. THURSTON. Small Crown 8vo, Cloth, 5s., Illustrated. 
Chemical News.—*‘ This work will prove both welcome and useful.” 
*.* List ON APPLICATION. 
| London: WM. HEINEMANN, 21 Bedford Street, W.C. 
| a 











Now Ready. 


NATURAL THEOLOGY. The Gifford 
Lectures, 1891. By Prof. Sir-G. G. STOKES, Bart., M.P. Crown 
&vo, Cloth, Price 3s. 6d. 
“The Gifford Lectures are an important contribution to the controversy 
| between belief and unbelief.” —7imes. 
| **As useful as it is interesting.” —Odbserver.> 
“A valuable contribution to the literature of their subject.”—Scotsman. 


| FOOD, PHYSIOLOGY, &c. ‘Science in 
Plain Language” Series. By WILLIAM DURHAM, F.R.SE. 
Crown 8vo, Cloth, Price 1s 6d. 


Other Volumes in this Series are 


EVOLUTION, ANTIQUITY of MAN, &c. 
ASTRONOMY, SUN, MOON, STARS, &e. 


A. & C. BLACK. 








| London: 


EDWARD STANFORD'S NEW LIST. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Octroser 29. 
Camera Cvs, at 8.30.—Animal Photography with a Hand-Camera: Dr. 


C. S. Patterson. 
SUNDAY, Novemser 1 
Scwoay Lecture Society, at 4 —Underground Russia; Authentic Prison 
Experiences in the Dominions of the Czir (with Oxyhydrogen Lantern 
Illustrations): Walter L. Bicknell. 
MONDAY, NovemBer 2 
ARISTOTELIAN SOCIETY, at 8.—President’s Annual Address—Matter: Dr. 
Shadworth H. Hodgs n. 
Society or CHEMICAL INDustRY, at 8.—On. Volatile Organic Matter in 
Potable W’ater and a Simple Method of Estimating Volatile and Non- 


Volatile Matter in Water: W. C. Young.—Some Experiments on Solidi- 


fying Petroleum: Dr. S. Rideal. 
Rovat InsTiTuTION, at 5.—General Monthly Meeting. 
TUESDAY, November 3. 

ZootoscicaL Society, at 8.30.—On Pleistocene Bird-remains from the 
Sardinian and Corsican Islands : R. Lydekker.—Description of a Remark- 
able Fish from Mauritius, belonging to the Genus Scorpena: Dr. A. 
Giinther, F.R.S.—On a Little-known Species of Papilio from the Island 
of Lifu, Loyalty Group: Hon. Lionel Walter Rothschild.—On Lophotes 
cepedianus, Giorna. at the Cape of Good Hope: Roland Trimen. 

WEDNESDAY, November 4. 

EnTomo.ocicat Society, at 7.—Additional Notes and Observations on 
the Life History of Atypus piceus (illustrated by the Oxyhydrogen 
Lantern): Fredk, Enock.—Descriptions of Four New Species of the 
Genus Fulgora: W. L. Distant. 

THURSDAY, NovemBer 5 

Linnean Society, at 8.—A Theory of Heredity based on Force instead of 
Matter : Rev. Prof. Henslow. 

Cuemicat Society, at 8.—The Dissociation of Liquid Nitrogen Peroxide : 
J. Tudor Cundall.—The Magnetic Rotation of the Ammonium and 
Sodium Salts of Fatty Acids: Dr. Perkin, F.R.S.—The Vapour. Pressures 
and Molecular Volumes of Acetic Acid and of Carbon and Tin Tetra- 
chlorides: Prof. S. Young.—The Ortho- and Para-nitro Derivatives of 
Orthotoluidine: A. G. Green and T. A. Lawson.—Researches on the 
Gums of Arabin Group,'Part II. : C. O'Sullivan, F.R_S. 

Camera Cus, at 8.30.—The Action of Light and Heat on the Haloid 
Silver Salts : Dr. J. J. Acworth. 


BOOKS WANTED 
BY 


MACMILLAN & BOWES, 
CAMBRIDGE. 


SOSSSSSSSSSSSSSSSSSSSSOSOOSOSD 
ALEXANDER’S ELEMENTARY APPLIED 
MECHANICS. Part I. 
DUPIN—DEVELOPPEMENTS DE GEOMETRIE. 
MACCULLAGH’S COLLECTED WORKS. 
MASCART AND JOUBERT—ELECTRICITY AND 
MAGNETISM (in English). 
WATSON AND BURBURY’S ELECTRICITY AND 
MAGNETISM. 2 Vols. 
ENCYCLOPEDIA BRITANNICA. 
MAGNETISM. 
CARNOT—GEOMETRIE DE POSITION, 1803. 
GRASSMANN’S AUSDEHNUNGSLEHRE, 1862. 
GRASSMANN’S DIE LINEARE AUSDEHNUNGS- 


LEHRE, 1844. 

RUTHERFORD’S SOLUTION OF NUMERICAL 
EQUATIONS, 1849. 

MEYER—KINETISCHE THEORIE D. GASES. 

BOOLE’S LAWS OF THOUGHT. 

BOOLE’S DIFFERENTIAL EQUATIONS. Supple- 
mentary Volume, 

CLIFFORD’ MATHEMATICAL FRAGMENTS 
(GRAPHICS). 


Instrument Company, Cambridge. 


Address all communications ‘“‘ Instrument Company 
Cambridge.” 











Part containing 





Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


WALTER SCOTT'S NEW BOOKS. 


THE CONTEMPORARY SCIENCE SERIES. 


Crown 8vo, Cloth, 3s. 6¢., Half Morocco, 6s. 6d. 
THE MAN OF GENIUS. By Prof. Lomproso. 


Deals with causes of genius ; influences of race, of heredity, of climate, of 


great cities; mental and physical characteristics of men of genius; the 

EDUCATION AND HEREDITY. By J. 
M. GUYAU. 

_ It isa sign of the value of this book that the natural impulse on arriving at 

its last page is to turn again to the first, and to try to gather up and co- 

ordinate some of the many admirable truths it presents. —A nti-Jacobin. 


London : WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


| relation between genius and insanity. Copiously illustrated. 





KNOWLEDGE, A Magazine of Science. 
Simply Worded, Exactly Described. Edited by A. COWPER RAN- 
YARD. The NOVEMBER Number contains .— 

EARWIGS. By E. A. Butier. 

THE MUSHROOM, By J. Pentianp Smitu 

CROCODILES AND ALLIGATORS. .By R. LypexKer. 

THE MASS AND BRIGHTNESS OF BINARY STARS. By J. E. 


Gore. 
THE UPPER ATMOSPHERE. By A. C. Ranvyarp. Illustrated by 
Photographs taken from Balloons. 
METEOROLOGY OF BEN NEVIS. 
BIRDS AND BERRIES 
THE LONDON BASIN. 


By Dr. J. G. McPHerson. 
By the Rev. AteEx S. Witson. 
By E. A. Martin. 


Price Sixpence. 


“KNOWLEDGE” PUBLISHING OFFICE, 326 High Holborn. 


By LIONEL S. BEALE, M.B., F.R.S., 


Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: and on Treating Disease. Pp. 380. 


3rd Ed. ss. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 62. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO WORK WITH THE MICROSCOPE, 100 
Plates. 21s. (Harrison.) 
THE MICROSCOPE IN MEDICINE, 86 Plates. aus. 
BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 62. 
London: J. & A. CHURCHILL. 
NO BELLADONNA NEEDED, 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—“**Is bad sight on the increase?” is answered by A. 


Fournet with much common sense. 


Homeopathic Review :—“1f you need to see better, yet shrink from 


| glasses, read A. Fournet’s ‘ Philosophy of Sight.’”’ 


(15 Stamps, from the Author.\ 





Now Ready, Crown 8vo, 2s. 6d. 


FRESH LIGHT ON THE DYNAMIC ACTION AND PONDEROSITY OF MATTER. 


By “WATERDALE.” A System of Dynamics based on the Inertia of the Etherial Fluid, being identical with that of other matter, evolving 


therefrom its automatic cause of gravity. 


MANCHESTER COURIER.—“ An excellent text-book for students, written in a very lucid and masterly style. 


The writer deals with the 


Constitution of the etherial fluid, primary cause of gravity, transplacement, specific ponderosities of elementary atoms, &c e 
OBSER| ER.—*‘ The volume will hardly fail to interest all who are conversant with the prevailing methods of dealing with scientific subjects.” 
GLASGOW HERALD.—“ In these days it is somewhat unusual to find a scientific book written by an anonymous author, and in this case the 


ray of the subject and the method of treatment only whet one’s curiosity all the more to know who the writer is 
t e bases upon which some of the most universally acknowledged beliefs of the physical scientists are founded by a clever process of reasoning, which seeks 
SO to build up new ideas, is a proceeding daring and audacious, and it remains to be seen whether the views advanced will meet with acceptance,” 


al 


Vo thus summarily knock away 


CHAPMAN & HALL, Limirep, London, 
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JUST PUBLISHED, Super Royal 8vo, Cloth, 315. 62. 


ELECTRICITY AND MAGNETISM. 


Translated from the Freach of AMEDEE GUILLEMIN. 


Revised and Edited by SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S., 


Pvincipal and Professor of Physics in the City and Guilds of Lonlon Technical College, Fins5ury ; late Professor of Experime iv VJ 
Physics in University College, Bristol. Wut 609 IL L U STRATIONS. 


SCOTSIfAN:—‘“ The book contains in every page matter that is worthy of stan lard works of reference. . . . It is a history 
of the evolution and devel opment of a great science as well as a mast erly exposition of the principles by which it is controlled. This 
is in all respects a work worthy of universal admiration. It is simple in manner, clear in style, forcible in argument, splendid ip 
illustration. It ought to be placed in the hands of every student of science. 


MACMILLAN AND CO., LONDON. 
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SIR WILLIAM THOMSON’S PATENT INDESTRUCTIBLE WATER TAPS. 


“THESE CAPS have been opened and closed under water pressure for the 

equivalent of more than 50 years (30 times a day) without any deteriora- 
tion. The ordinary rabber, fibre, or leather washer valve, and the packing o: 
washer around the spindle, are entirely dispensed with. Perfect water- 
tightness is nevertheless atta ined. 

By the invention of thisindestructible water tap Sir William Thomson, D.C L. 
LL.D., President of the Royal Society, &c., the author of many other useful 
inventions, has effected what previous inventors have unsuccessfully attemp' ed 
By an ingenious device the metallic valve and its seat retain their burnishe:t 
condition for an indefinite period. ‘The taps are made of the best me 
throughout, and are equally suitable for boiling and cold water, are teste 
300 Ibs, per square inch before leaving the works, and are sold at a lowe 
price than equal qualities of ordinary firms by the 
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MACMILLAN & CO.’S NEW & REGENT SCIENTIFIC BOOKS. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Crown 8vo, 10s. 6d. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, B.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. Illustrated. 

“ 4s to the general treatment of the subject,” says the author in his preface, **I have been guid-d by three principles. Firstly, 
that the main object of teachin Biology as part of a libera! education ts to familiarize the student not so much with the facts as with 
the ideas of the sctence ; secondly, that such ideas are best understood—at least by beginners—whzn studied in connection with concrete 
plants and animals ; and thirdly, that the types chosen should illustrate, without unnecessary complexity, the particular grade of 
organization they are intended to typify, and that exceptional cases are out of place in an elementary course. Every effort has there- 
fore been made to describe the structure, physiology, and life-history, of the selected types in such a way that the entire work gives a 
fairly connected account of the general principles of Biology... . lt has been my aim to simplify the terminology of the subject as 
much as possible, by using the same name for corresponding structures both in plants and animals.” The work is illustrated by about 
80 woodcuts, the large majority of which are new, being taken either from recent original papers, or from drawings by the author. 

Pror, Ray LANKesTER in VA TURE :—“ Prof. Jeffery Parker is to be congratulated on having produced an extremely well- 
written, well-considered, and original class-book. The teaching of so-called ‘elementary biology’ has, ia consequence of the 
coercion of examination schedules and the multiplication of little cram-books dealing with the selected and protected ‘ types,’ 
become in this country a very poor thing. ‘The practical work in the laboratory with froz, fern, rabbit, and worm, which was, 
when first introduced, a step in advance, has become, like so many other things which were good in their origin, a tyranny and an 
impediment to knowledge. . . . Prof. Parker’s book should help to remedy this state of things. . . . In this little book the student 
will find many of the most important conceptions of biological science set forth and illustrated, not by reference merely to the types 
which he dissects or examines with greatest ease in the elementary course in a laboratory, but by the use of a larger area of well- 
chosen examples, both of plants and animals. Original woodcuts, often of exceptional merit, are fully introduced in the text. 
. . - Their merit, however, consists not merely in the general plan, but in the fact that the author is an experienced teacher 
and an acco nplished investigator, who has develope! to a high degree the art of lucid statement, one who is thoroughly familiar 
with the latest researches in the wide field of which he treats, and is able, whilst setting before his reader the most important 
generalizations of his science, to avoid redundancy, and to give a fresh and original handling to the oft-told story of the structure 
and functions of living things.” 

DUBLIN EVEN'NG MATL :—*‘ One of the best books of the series entitled by the publishers ‘ Manuals for Students.’ 
Mr. Parker’s style is lucidity itself.” 

SCUTSMAN:—* It meets all the needs of a student beginning this subject, and is in all ways well adapted for use either as 
a class text-book or for private study.” 

GLASGOW HERALD:—* A book that will be most welcome to biologists everywhere, and more especially to those who, 
as teachers, are engage | in the work of grounding students in the first principles of botany and zoology. . . . A book like that 
under review forms the best protest against the absurd methods of teaching biology at large—and zoology especially—in most of 
our Universities and Medical Schools.” 

MANCHESTER GUARDIAN :—“ Characterized by much originality, if not in matter, at least in method and treatment. 

SPECTATOR :—‘ A well-written and certainly instructive text-book. . . . The book is well illustrated, and plenty of 
practical advice is given.” 

BRITISH MEDICAL FOURNAL :—* This is just the book for which teachers have been looking for a considerable time ; 
and at last we find an author who, whilst writing elementary biology, has freed himself from the thraldom of examination: and 
gives us a readable, interesting account of plants and animals, together with some general theories about them, other than the 


” 


limited few usually to be found in elementary manuals. . . . The book is very thorough, and introduces the reader to a mucl 
greater variety of types of animal and plant structure than is usual in an introductory book. . . . From every point of view it is 
entitled to be, and no doubt will be, received with pleasure by students and amateurs, elementary or advanced.” 

ATHEN.£UM :—* An original and instructive little text-book; . . . accurate and well writtea; . . . he has shown 
that it is perfectly possible to illustrate the chief generalizations of biology by the simplest organisms.” 

ACADEMY :—“ A work which can be safely recommended, and one which neither teacher nor student can afford to be 


without,” 
i ; 8vo, Price advanced to 155. net. 
THE THEORY OF LIGHT. By Tuomas Prestoxy, M.A, Trinity College, 
Dublin. 

_ SPEAKER :—It is the very model of what an advanced text-book ought to be, and the mathematical proofs are given 

with a crispness and simplicity which furnish a continual treat.” 
SPECTATOR :—* A decidedly clear, straightforward, and exact treatise.” 

_ SATURDAY REVIEW:-—* A remarkably clear and concise exposition of the undulatory theory as it stands at the present 

time.” 
NEW EDITION, REVISED. 
Crown 8vo, Cloth, ros. 6d. 


A COURSE OF PRACTICAL INSTRUCTION IN BOTANY. By F. O. 
BOWER, D.Sc., F.R.S., Regius Professor of Botany, Glasgow. 

NATURE :—* Everyone perusing the volume must be impressed with the high standard of its educational value. Teacher 
and student in this country are alike to be congratulated upon its publication.” 

ACA DE UV:—** The work is ore which should b+ in th: hinds of every practical botanist.” 

SATURDAY REVIE W:—* The types are good, easily obtained, and thoroughly worked out. . . . There is no padding, 
the text is to the point, and it assumes the presence of the plant concerned and the instraments in hand. We regard the absence 
of illustrations and of descriptive padding as important preventives of cram, and it should be clearly borne in mind that laboratory 
teaching suffers especially by the opening up of royal roads.” 

BY SIR ARCHIBALD GEIKIE, LL.D., F.R.S. 
New and Revised Edition. Globe 8vo, 35. 6:. 


OUTLINES OF FIELD GEOLOGY. By Sir Arcuipatp Gerkir, LL.D. 


F.R.S., Director-General of the Geological Survey of Grext Britain and Ireland. 
““ This volume has now bien thoroughly revised and considerably enlarged. One of the chief changes will be four 
account of the schistose rocks, which has been re written in the light of recent researches into these interesting but difficult pa 
geological record, A number of new illustrations have been added from my note-books,”—From the Author's Preface. 


MACMILLAN AND CO., LONDON, 
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Exhibition, 1889 : 


2 DIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC 


OBJECTS, Antwerp Intern: ational Microscopical Exhibition, 1891 ; and 24 GOLD AND OTHER MEDALS at the Principal International Exh.bitions 


MICROSCOPES. 


The Van Heurck Microscope (Registered). 
Designed specially by WATSON & SONS to 
the Specification of M:. Van Heurck, of Antwerp, 
for his delicate high-power work and photography. 
The Edinburgh Student’s Microscope 
Made in four forms, suitable for the Ama:eur, 
Student, or Professor. Price from £3 10s. 
The Scientist’s Microscope. 
A largest-size Microscope, with all latest improve- 
ments and every conven‘ence for work. 


of the Mle 


MICROSCOPIC OBJECTS. 


New Slides containing different Species of one 
Genus of Diatomacee = 


Coscinodiscus, 2 
Surirella, 100 45 
Navicula, 0 « os 6 
Aulacodiscus, 25 _ ,, an oe om 8 6 


10 Species 


o 


 & 
15 
15 


o 


New Slide, with about 150 Se'ected Diatoms 

From Giingore, Jutland (exceptionally fine) 6 
New Slide, with about 50 Selected Diato rs 

from E ngk: and 6 


Set of 12 Lay Objects for various powers 
(see pag: 12 of new list) a om 

Snake’s- head C -ralline on a 

Desmid Micrasterias ... ion a7 

Set of 24 Botanical Slides (E leme itary 
Tissues), specially arranged for the use 
of Students (see page 28 of new cata- 
logue) ... 

Drosera—new Slide —with Insects captured 

Bacillus of Leprosy in — of Skin 


FULL ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATU 
JUST PUBLISHED, NEW CLASSIFIED LIST OF MICROSCOPIC OBJ ECTS. 
Either of the above Catalogues sent Fost Free on application to— 
WA 


TSON & SONS, ¢?7/CIANS TO HER MAJESTY?S GOVERNMENT, 


3183 HIGH HOLBORN, LONDON, 
ESTARI ISHED 1837. 


AND 251 SW; ANSTON STRE ET, MELBOURNE, 


“HYGIENIC” 


WOOLLEN SYSTEM OF UNDERWEAR. 
FOR LADIES, GENTLEMEN, AND CHILDREN. 
Samples and Illustrated Catalogues, containing full particulars, sent on receipt of inquiry, post free. 
As Manufactured and Exhibited by us at the INTERNATIONAL EXHIBITION, GLASGOW. 


The spontaneous and hearty testimony borne by the medical faculty to the merits of our makes of Underwear is without 
doubt a most gratifying confirmation of the claims we have advanced in its favour. 
Excerpts from Press Opinions 
‘We find special merit in the Forsyth under- 
garments. These embrace every article almost that 


a lady, gentleman, or child may wear, and are 
beautifully made and neatly finished.” — 7 he Queen. 


W.C. 


AUSTRALIA. 





Excerpts from Customers’ Letters. 


**T have now found the right material in your 
— It cannot be surpassed.”” | 


‘The ‘ Hygienic’ 


3 underwear has given great 
stein ~ 


‘* The samples from this firm are eminently satis- and has not shrunk in the least.” 
factory. ‘Lhe elastic woven vests give great choice 
of thickness; the very thin ones might be worn 
without any discomfort in the hottest summer, while 
the thicker varieties afford ample protection against 
cold, and yet retain a smoothness of texture which 
prevents any irritating friction, and, from the un- 
shrinkable nature of the material, will be found 
far more useful for underwear than most ordinz ary 
flannels. They are very gratifying examples of 
home manufacture.” —Lancet. 


** For comfort, style, and durability of wear, the 
. — ” garments are the best I ever had.” 


‘The children’s ‘ Hygienic’ combinations give 
great satisfaction, and have worn well,” 


“*T have very much pleasure i in testifying to the 
excellence of your ‘ Hygienic’ underwear.” 


‘**T am much pleased with the ‘ Hygienic’ under- 
wear, and feel great comfort in their wear.”” 


“The ‘ Hygienic’ | ca made to order 
are very nice, and fit well 


‘* The ‘ Hygienic’ underw ear got three years ago 
were found so comfortable.” 


** Forsyth’s hygienic underwear for adults and 
children of both sexes are splendid for comfort, 
warmth, and wear. ‘Heads of households will do 
well to send (to Glasgow) for. samples of these 
goods and judge for themselves.” —7he Lady. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


MACMILLAN & CO.. Publishers. 112 Fourth Ave.. NEW YORE. 


THURSDAY, OCTOBER 29, 1891. Price, 15 CENTS 


) ANNUAL SUBSCRIPTION, $6. 


MACMILLAN & CO’S NEW BOOKS. 


THE PLANT WORLD: Its Past, Present, and Future. 


An Introduction to the Study of Botany. By GeorGe Masser. With 56 Illustrations. 12mo, cloth, $1.00. 


THE PRACTICAL TELEPHONE HANDBOOK, 
And Guide to the Telephone Exchange. 


By JoserH Poor. With 227 Illustrations. 12mo, cloth, 75 cents. 


PICTORIAL ASTRONOMY. 


By G. F. CHamBers. With Numerous Illustrations. 12mo, $1.25. 


‘* Mr. Chamber’s well-known ‘ Handbook’ has made his name familiar to astronomical readers, who will appreciate the value 
of a*smaller and more compact treatise by the same author, on the subject. . . . An elegantly printed and profusely illustrated 
work,’which is worthy of the author's reputation.” —Athencum. 


LIGHT: An Elementary Treatise. 


By Sir Henry TRuEMAN Woop, M.A. t12mo, 75 cents. 





PRINCIPLES AND PRACTICE OF PLUMBING. 


By S. Stevens HeELLYeR. With Iilustrations. 12mo, $1.25. 


SCHLIEMANN’S EXCAVATIONS: An Archeological and Historical 
Study. 


By Dr. C. ScHucHHARDT, Director of the Kestner Museum, in Hanover. Translated from the German by 
EuGcénie SELLERS. With an Appendix on the recent discoveries at Hissarlik by Dr. SCHLIEMANN and 
Dr, DORPFELD, and an Introduction by WALTER Lear, Litt.D. With Illustrations. 8vo, $4.00. 


Dr. Schuchhardt's pages, together with his appendix describing last season’s work at Hissarlik, now give a full and final 
history. —Fyvom the Introduction. 


MACMILLAN & CO., 112 Fourth Avenue, NEW YORK. 
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JUST PUBLISHED. With 600 illustrations, 8vo, $8.00.! 


KLECTRICITY AND MAGNETISM. 


TRANSLATED FROM THE FRENCH OF 
AMEDEE GUILLEMIN, 


REVISED AND EDITED BY 


SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S. 


Principal and Professor of Physics in the City Guilds of London Technical College. 


With 600 Illustrations, including many Page Plates. 
Super Royal 8vo, $8.00. 


* The Editor ventures to believe that he may have rendered some service to the cause of the science 
if, by rewriting a popular account of the principal phenomena of electricity and magnetism in language 
which accords with the views of Faraday and of Maxwell and of all modern British electricians as to the 
nature of electric and magnetic actions, he has helped in however small a degree to assist toward burying 
the old traditions of the untenable fluid theories of electricity and magnetism. The chapters on Dynamo- 
electric machines and on the Telephone have been largely rewritten by him in accordance with modern 
knowledge. Various footnotes and addenda have been made; all those for which the editor is responsible 
being distinguished by being enclosed in square brackets.” —£artor’s Preface. 


CONTENTS. 
PHENOMENA AND THEIR LAWS. 


MAGNETISM. Magnets—The Theory of Magnetism—Methods of Magnetization—Terrestrial 
Magnetism—Polar Auroras. 


ELECTRICITY. Parr lI. General Phenomena of Electricity—Laws of Electric Attraction and 
Repulsion—Influence, or Electrical Induction—Electric Machine*—The Leyden Jar—Condensers— 
The Battery — Electro-chemistry — Thermo-electric Currents — Secondary Currents — Electro- 
magnetism — Induction — Induction Machines—Luminous Electric Discharges—Electric Meteor- 
ology—Atmospheric Electricity. 

Part II, Applications of Phenomena and Laws of Magnetism and Electricity—The Mariner's 
Compass — Lightning Conductors— Electric Telegraphy—The Electric Telegraph—Telegraph 
Apparatus for Rapid Transmission—Telegraphic Lines—The Telephone and Microphone—The 
Radiophone—Electric Clockwork—Electric Motors—Electric Transmission of Power—Electri 
Lighting—Lighting by Electricity—Electricity in Warfare—The Art of Electroplating— Various 
Applications of Electricity—Transformers. Appendix. 


MACMILLAN & CO., 112 Fourth Avenue, New York. 
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Macmillan 8& Co’s Text-Books for Students. 


BALFOUR. A Treatise on Comparative Embryology. By I. Balfour, M.A., F.R.S., Fellow and I ecturer 
of Trinity College, Cambridge. With Illustrations. Second Edition, a without alteration from the First dition. 
In 2 vols., 8vo. Vol. I., $4.50; Vol. II., $5.25. 

COTTERILL. Applied Mechanics: An Elementary General Introduction to the Theory of Structures 
and Machines. By James H. Cotterill, F.R.S., Associate Member of the Council of the Institution of Naval Architects, 
Associate Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal Naval College, 
Greenwich. Medium 8vo. $5.00. 

DANIELL. A Text-Book of the Principles of Physics. By Alfred Daniell, M.A., LL.B., D.Sc., F.R.S.E., 


Jate Lecturer on Physics in the School of Medicine, Edinburgh. With Illustrations. Second Edition, revised and enlarged. 


Re lium 8vo. $3.50. 
of. Daniell’s t eck is unquestionably the best elementary text-book for advanced students that has as yet ap) as ared in the English language, and 
while written espec ially with the view of adoption in medic: nlleges, is a valuable book to any school aiming to present the subject in a scientific and 
philosophical manner,”— Zhe Chicago Tri dune. 


DE BARY. Seemiamasine Anatomy of the Vegetative Organs of the Phanerogams and Ferns. 
By Dr. A. De Bary, Professor in the University of Strassburg. Translated by F. O. Bower, F.L.S., Lecturer in Botany at 
the Normal School of Science, South Kensington, and A. H. Scott, M.A., Ph.D., F.,L.S. With 241 Woodcuts and an 
Index. 8vo. $5.50. 

DE BARY. The Morphology and Biology of Fungi, Mycetozoa and Bacteria. By Dr. A. De Bary, 
Professor in the University of Strassburg. The authorized English translation by Henry E. F. Garnsey, M.A., Fellow of 
Magdalen College, Oxford. Revised by Isaac Bayley Balfour, M.A., M.D., F.R.S. With 198 Woodcuts. 8vo. $5.50. 

EIMER. Organic Evolution as the Result of the Inheritance of Seunived Characters according 
to the Laws of Organic Growth. By Dr. G. H. Theodor Eimer, Professor of Zoology and Comparative 
Anatomy in Tiibingen. Translated by J. T. Cunningham, M.A., F.R.S.E., late Fellow of University College, Oxford, 
Part I., with 6 Figures in the Text. Svo. $3.25. 

FOSTER. A Text-Book of Physiology. By M. Foster, M.A., M.D., LL.D., F.R.S., Professor of Physiology in the 
University of Cambridge, and Fellow of Trinity Coilege, Cambridge. With Illustrations. F ifth Edition. L: argely Revised. 

Part I. Comprising Book I. Blood—The Tissues of Movement—Th¢ Vascular Mechanism. 8vo. $2.60. 

— II. Comprising Book II. The Tissues of Chemical Action—Nutrition. 8vo. $2.60. 

Part III. The Central Nervous System. Svo. $1.75 























Pare Iv. The Central Nervous ‘System (Cont'd). The Tissues and Mechanisms of Reproduction. 6th Ex , $2.00, 

esent edition is more than largely Mu ch of i tis re=writ nd itis brought quite abrea t with the atest wave of progress of physiolo- 
gic A chief merit of this work i t from fic ‘tion, the discot nt of conclusions based on ima uate 
dat hown tow ard or, e avowal that t many questions, ind some of foremost inte tand 





GEIKIE. Text-Book ‘of Geclaan. By Archibald Geikie, F.R.S., LL.D. With Illustrations. Second Edition, revised 
and enlarged. 8vo. $7.50. 
“hh lly =P ts a comprehensive and cumonstive want: ok of geology ; discusses every phase of the science in the light of the latest resear« s and 
yinions, and is at once accepta able to the student and general reader.”—Philadelphia Times 
GOEBEL. Outlines of Classification and Special Morphology of Plants. By Dr. K. Goebel, Professor in 
the University of Rostock. A New Edition of Sach’s Text-Book of Botany. Book II. Authorized English Translation, by 
Henry E. F. Garnsey, M.A., Fellow of Magdalen College, Oxford. Revised by Isaac Bayley Balfour, M.A,, M.D., F.R.S. 
With 407 Woodcuts. 8vo. $5.25. 
McKENDRICK. A Text-Book of Physiology. By John Gray McKendrick, M.D., LL.D., F.R.S., Professor of 
the Institutes of Medicine in the University of Glasgow, Fellow of the Royal College of Physicians of Edinburgh. Including 
tology, by Philip Stéhr, Professor of Anatomy in the University of Ziirich. In two volumes 
Vol. I. General Physiology. Including the Chemistry and Histology of the Tissues and the Physiology of Muscle. 
8vo. $4.00. 


rhis volume treats of tl > general y hysiolog y of the tissues. . . . Taken asa whole, the first volume of Dr. McKendrick’s work is a most 
valuable one, and we shall look for ye second with greatinterest. If he succeeds in his treatment of special, as wellas he has succeeded with general, 
y, his text-book, will be entitled to a prominent piace among the best text-books of physiology .”—Sciem 


Vol, II. Special hart Including Nutrition, Innervation and Reproduction. 8vo. $6.00. 


MUIR. The Elements of Thermal Chemistry. By M. M. Pattison Muir, M.A., F.R.S.E., Fellow and Prelector 
of Chemistry in Gonville and Caius College, Cambridge ; assisted by David Muir Wilson. 8vo. $3.25. 
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